This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDERS 

. TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

. ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 




(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP0 755 018 A2 



EUROPEAN PATENT APPLICATION 



(43) Dale of publication 


(51) IntC! 6 G06K 7/10 


22.01.1997 Bulletin 1997/04 


(21) Application number 96305326.9 




(22) Date of filing: 19.07.1996 






• Takaehima Yitif*hirrtn r» /o Pniiteti 1 tri 
1 anadililila. T Ulvilll wU> t»/»J rujlldU. UlU. 


DE FR GB 


Kawasaki-shi. Kanagawa 211 (JP) 




* rvsion. niroaKt. c/o rujusu. Lta. 


(30) Priority: 20.07.1995 JP 183768/95 


Kawasaki-shi. Kanagawa 211 (JP) 


26.04.1996 JP 107928/96 


• Aoki. Toshitaka, c/o Fujitsu. Ltd. 




Kawasaki-shi. Kanagawa 211 (JP) 


(71) Applicant FUJITSU LIMITED 




Kawasaki-shi. Kanagawa 211 (JP) 


(74) Representative Godsill. John Kenneth et al 




Haseltine Lake & Co. 


(72) Inventors: 


Hazlitt House 


• Kumagai. Toshimitsu. c/o Fujitsu. Ltd. 


28 Southampton Buildings 


Kawasaki-shi. Kanagawa 211 (JP) 


Chancery Lane 


• Ishii. Mitsuharu, c/o Fujitsu. Ltd. 


London WC2A 1 AT (GB) 


Kawasaki-shi. Kanagawa 211 (JP) 





(54) Optical mark reader 



(57) A mark reader of the type comprising a light 
source (21 ). a light scanner (22) a plurality of mirror fac- 
es (23) read windows (13a 13b) through which scan- 
ning light reflected from the mirror faces (23) is emitted 
and a light receiver (25) for receiving light reflected from 
a mark such as a bar code In operation the reader gen- 
erates a scanning pattern made up of a plurality of tra- 
jectories. The reader is switchable between different op- 
erational modes via a mode changer In one operational 



mode which is preferred for reading bar codes from 
menu sheets, a reading operation is only validated for 
marks which have been read with a particular one or 
ones of said scan trajectories In a further operational 
mode which is preferred for reading bar codes placed 
on articles, a reading operation is validated for all scan 
trajectories The performance of either a conventional 
touch-system mark reader or a conventional remote 
mark reader can thus be achieved with a single unit 
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Description 

The invention relates to a mark reader 
In recent years, the provision of information bearing 
marks on articles has become widespread, most espe- 
cially prevalent are marks in the form of bar codes For 
example when a shopper purchases a product at a 
store a bar-code reader is used to read a oar code car- 
ried by the product Thus the product code provided in 
the form of the bar code can be input and the purchase 
can be registered 

For controlling inventories in a warehouse it has 
become a matter of daily practice to read bar codes car- 
ried by the inventory or by containers for the inventory 
and to carry out inventory control on the basis of the data 
read 

Known mark readers can be classified into station- 
ary readers and hand-held readers 

Stationary readers are typicaily placed on. for ex- 
ample, a cashier's counter or a conveyer for carrying 
articles. The stationary reader has a read window 
through which scanning light, such as laser light, is emit- 
ted. The scanning light emitted through the read window 
is used to irradiate an article bearing a mark, such as a 
bar code. The light scanned over the article is reflected 
and received through the read window, whereby the bar 
code is read An article that is an object of bar-code 
reading moves past a position at a distance from the 
reader 

The orientations of bar codes passing in front of the 
reader are not always the same, the bar codes usually 
being orientated in a random or at least a variable direc- 
tion. Stationary readers therefore generally scan light 
with a pattern created by scanning rays travelling in sev- 
eral directions, in particular a scanning pattern created 
by mutually-intersecting scanning rays. 

A light reception sensor for receiving light reflected 
from a bar code is incorporated in the stationary reader 
A condenser mirror or lens is place in front of the light 
reception sensor for gathering as much of the light re- 
flected from the bar code as possible 

As mentioned above stationary readers are de- 
signed to read bar codes of articles moving past a po- 
sition away from the reader. The focus of scanning light 
emitted through the read window is therefore set to a 
region positioned away from the read window. 

In the case of a stationary reader, a user is required 
to merely pass articles in front of the read window. Bar 
codes are then read out Scanning for bar-code reading 
can be made simple Excellent manoeuvrability can be 
achieved. In particular, it is possible to read bar codes 
on a large number of articles over a limited period of 
time. 

In the case of the stationary reader, since articles 
must be passed in front of the read window, when an 
article is heavy or large it can be difficult to move it past 
the read window If an article contains liquid, or an article 
cannot be lilted, situations can arise in which, although 



the article may be passed in front of the read window it 
may be impossible to direct the oar-coae surface thereof 
towards the read window 

Hand-held readers are known in which the read wm- 

5 dow can be moved by the operator to direct the scanning 
field towards an article in order to read a mark, sucn as 
a bar code borne by that article A bar code can thus 
be read even if the article bearing it is large or heavy, or 
if the article cannot be tilted 

*o Hand-held readers are known whicn similar to the 
stationary reader are suitable for reading the bar code 
of an article located relatively distant from the reader 
Such hand-held readers typically have a gun-like grip 
by which a user can grasp and operate the reader A 

J 5 user holds the grip and directs the read window towards 
a bar code to be read. Laser light for the scanning is 
output by actuation of a trigger switch formed on the grip 
A scanning beam is then emitted through the read win- 
dow, whereby the bar code is read 

20 a further type of hand-held reader is a touch-system 
reader In contrast to stationary readers or the hand- 
held readers described above, a read operation is per- 
formed with a touch-system hand-held reader by bring- 
ing it directly into contact with the bar code bearing sur- 

25 face or at least into the close proximity thereof. A light 
source such as an LED and a light reception sensor 
such as a CCD are incorporated in the touch-system 
reader. For reading a bar code a light source illuminates 
the bar-code surface Light reflected from the bar code 

20 is then received by the light reception sensor 

Touch-system hand-held readers are useful for 
reading from bar code menu sheets on which a large 
number of bar codes are arranged in juxtaposition 
Menu sheets are used tor example when it is mconven- 

35 ient to affix bar codes to the articles concerned When 
reading from such menu sheets it must be possible to 
reliably select one of the many bar codes for reading 
so that remote scanning readers, even hand-held ones 
are generally unsuitable Hand-held touch-system read- 
me ers are however generally suitable for reading from 
menu sheets since only a very limited and specific area 
is in the reading field. 

For example as mentioned above it is difficult for 
the stationary reader to read bar codes borne by articles 

■*5 that are difficult to pass in front of the read window so 
that in such situations the hand-held reader must be 
made ready to operate 

The movement required to perform a read operation 
with a hand-held reader is however time consuming, so 

50 that when many bar codes are required to be read, the 
use of a stationary reader is preferred where practical 
Furthermore, since the stationary scanning reader 
and hand-held reader of the first-mentioned kind scan 
a wide field, there is a possibility of reading extra un- 

55 wanted bar codes, so that such readers are generally 
unsuitable for reading a bar-code menu In the case of 
the hand-held reader of the first-mentioned kind when 
the reader is close to a menu sheet, the bar code to be 
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read is obscured by the face of the reader !t then be- 
comes hard to locale the reader at the aesired position 
of the menu sheet or to check if the bar code which is 
being read is being scanned successfully When bar- 
code menus need to be read, a touch-system reader is s 
thus preferable However a touch-system reader is not 
capable of reading a bar code located distant from the 
reader. 

Consequently systems must often be equipped 
with multiple readers However preparing two or three *o 
kinds of readers leads to an increase in equipment cost 
and complexity 

In a given installation it is unusual that the different 
reader types are reauired with comparable frequency. It 
is more often the case that one of the readers is used J 5 
predominantly and the other or others only relatively in- 
frequently There is thus difficulty costwise in providing ) 
multiple reader systems with readers that are rarely 
used Moreover systems having a plurality of readers 
require more space However, only a limited space is 20 
available for. for example, a cashier's counter. When a 
store is narrow, it cannot afford to install a system having 
plural readers since fewer counters can be installed In 
this case the installation of plural reader systems be- 
comes disadvantageous for the store 25 

An optical reader according to a first aspect of the 
present invention scans a mark carried by an article us- 
ing scanning light, detects light reflected from said mark, 
and thus reads information represented by said mark 
The optical reader comprises, a light source, a scanning 30 
means that is driven by a driving means and scans light 
emanating from the light source: a plurality of reflection 
mirrors for reflecting scanning light scanned by the 
scanning means and creating a scanning pattern com- 
posed of a plurality of scan trajectories a read window j5 
through which scanning light reflected from the reflec- 
tion mirrors is emitted and a light receiving means for 
receiving light reflected from the mark, and a mode 
changing means for changing a plurality of operation 
modes among which one or ones of the plurality of scan -*o 
trajectories to be validated for reading are different, the 
plurality of operation modes including a specific scan- 
ning ray mode in which reading the mark using only a 
specific scan trajectory constituting the scanning pattern 
is validated and reading the mark using the other scan 
trajectories is invalidated 

Accordingly, in the specific scanning ray mode only 
a specific scan trajectory is validated and the other scan 
trajectories are invalidated, therefore other marks ex- 
cept a target mark are not read. This is particularly ef- 50 
fective when bar-codes on a menu sheet are read 

The read window is divided into a first area and a 
second area, scanning rays tracing the other scan tra- 
jectories are output through the first area, and a scan- 
ning ray tracing the given scan trajectory is" output 
through the second area The first area is a first read 
window and the second area is a second read window 
independent of the first read window The emission di- 
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rection of a scanning ray tracing the given scan trajec- 
tory is obliauely upwards relative to scanning rays trac- 
ing the other scan trajectories and the second reaa win- 
dow is located above the first read window, and the face 
of the second read window is located obliquely to the 
face of the hrst read window 

According to these constitutions a user can easily 
recognize the position from which the given scan trajec- 
tory is output 

The scanning means is a rotary polygon mirror that 
has a plurality of reflection surfaces and that is driven 
to rotate by means of the driving means and at least 
one of the plurality of reflection surfaces is placed at an 
angle, which is different from an angle at which the other 
reflection surfaces are placed with respect to an axis of 
rotation of the rotary polygon mirror The reflection mir- 
rors include a first group of reflection mirrors for deter- 
mining the other scan trajectories and a second group 
of reflection mirrors for determining the given scan tra- 
jectory. The second group of reflection mirrors compris- 
es a single reflection mirror The other scan trajectories 
are traced by a plurality of intersecting scanning rays 
and the given trajectory is traced by a scanning ray 
scanned in one direction The focal position of scanning 
rays tracing the other scan trajectories is set to a position 
separated by a first distance from the first area and the 
focal position of a scanning ray tracing the given scan 
trajectory is set to a second position that is closer to the 
read window than the first position The second position 
lies on the face of the second area of the read window 
A scan width on the read window permitted by a scan- 
ning ray tracing the given scan trajectory is larger than 
a scan width on the read window permitted by scanning 
rays tracing the other scan trajectories. 

The optical reader comprises emission position in- 
dicating means for indicating positions between which 
a scanning ray tracing the given scan trajectory is emit- 
ted through the read window The emission position in- 
dicating means are marks inscribed on the sides of the 
read window. The emission position indicating means 
are indicating means for indicating the start point and 
end point of scanning light emitted through the read win- 
dow and notifying a user of the fact that reading the mark 
is completed The emission position indicating means 
are projections projecting from positions coincident with 
the start point and end point of scanning light emitted 
through the read window The projections are extending 
to the focal position of a scanning ray that is emitted 
through the read window and that traces the given scan 
trajectory. 

The second read window is located at a position 
away from the first read window The optical reader fur- 
ther comprises a transparent cover attached to the face 
of the second read window, wherein the focal position 
of a scanning ray that is emitted through the second read 
window and traces the given scan trajectory ;'OS -it the 
tip of the transparent cover 

The optical reader further comprises -1 mode so'ec- 



EP0 755 018 A2 



30 



35 



45 



50 



3 



5 



EP 0 755 018 A2 



tton instructing means for instructing whicn of the plural- 
ity of operation modes should be selected wherem the 
mode changing means selects an operation mode in- 
structed by the mode selection instructing means The 
mode selection instructing means is a switch to be ma- 
nipulated by a user The switch has a switch plate that 
is placed on the top of the switch and that pressurizes 
the switch The mode selection instructing means com- 
prises a plurality of manipulable parts, and the contents 
of instruction made by the instructing means are 
changed into the contents of instruction other than se- 
lection of any of the plurality of operation modes accord- 
ing to whether one of the plurality of manipulable parts 
is manipulated or the plurality of manipulable parts are 
manipulated simultaneously The mode selection in- 
structing means includes a detecting means located on 
at least one of the lateral sides of the optical reader and 
any of the plurality of operation modes is selected ac- 
cording to a mounted state of the optical reader which 
is detected on the basis of an output of the detecting 
means 

The optical reader can be mounted in a specific 
holding member, the mode selection instructing means 
is a set detecting means for detecting whether or not the 
optical reader is mounted in the specific holding mem- 
ber, and wnen the set detecting means detects that the 
optical reader is mounted in the specific holding mem- 
ber, an operation mode other than the specific scanning 
ray mode is selected. The set detecting means is a 
switch to be pushed by a jut formed on the specific hold- 
ing member when the optical reader is mounted in the 
specific holding member The set detecting means is a 
specific mark detecting means that when the optical 
reader is mounted on the specific holding member, de- 
tects if scanning light emitted through one of the areas 
of the optical reader has detected the mark The optical 
reader f urther comprises a second instructing means for 
use in designating an operation mode, wherein an op- 
eration mode is selected according to a combination of 
the state of the first instructing means and the state of 
the second instructing means. 

The mode changing means gives control so that in 
the given operation mode, the light source will be lit only 
for a period during which a scanning ray tracing the giv- 
en scan trajectory is being output. The specific scan tra- 
jectory validating means gives control so that in any 
mode other than the given operation mode the light 
source is put out for a period during which scanning rays 
tracing the other scan trajectories are being output. The 
specific scan trajectory validating means gives control 
so that in the given operation mode, the operation of the 
light receiving means will be validated only for a period 
during which a scanning ray tracing the given scan tra- 
jectory is being output. The specific scan trajectory val- 
idating means gives control so that in any mode other 
than the specific operation mode the operation of the 
light receiving means will be invalidated for a period dur- 
ing which scanning rays tracing the other scan trajecto- 



ries are being output invalidating the operation cf saio 
light receiving means is invalidation ct the decoamg of 
said read mark. 

In the optical reader the light source scanning 
5 means plurality of reflection mirrors read winaow and 
light receiving means are stowed m a head The optical 
reader further comprises a grip that is orovided with the 
head and enables a user to grasp the optical reader The 
back side of the head is molded obliquely The back side 
j o of the head is molded to be angled in the emission di- 
rection of scanning light emitted through the second ar- 
ea. The back side of the head has a concave dent 
formed so that scanning light emitted through the sec- . 
ond area can be discerned 
>5 The optical reader further comprises a notifying 

means for notifying a user of a selected mode The no- 
tifying means is an indicating means and the indication 
form of the indicating means is varied depending on a 
selected mode The indicating means selects continual 
20 indication or intermittent indication according to a se- 
lected mode The notifying means is a speaker for gen- 
erating a notification sound, and the notification sound 
is varied depending on a selected mode The notifying 
means is a means for reporting the result of reading of 
25 the mark and the notification form for the result of read- 
ing to be notified by the notifying means is varied de- 
pending on a selected mode. 

An optical reader according to a second aspect of 
the present invention scans a mark borne by an article 
JO using scanning light, detects light reflected from the 
mark, and thus reads information represented by said 
mark The optical reader comprises: 

a light source a scanning means that is driven by 
a driving means and scans light emanating from the light 
J5 source a plurality of reflection mirrors for reflecting 
scanning light scanned by the scanning means and cre- 
ating a scanning pattern composed of a plurality of scan 
trajectories: a read window through which scanning light 
reflected from the reflection mirrors is emitted: a head 
jo including a light receiving means for receiving light re- 
flected from the mark: and a grip being provided with the 
head and enabling a user to grasp the optical reader 

A switch according to a third aspect of the invention 
comprises: a switch body incorporated in an apparatus: 
45 and a switch plate that is attached to the top of said 
switch body and that depresses said switch body when 
manipulated, the switch plate is supported at two or 
more supporting points: and when the switch plate is 
manipulated, the switch plate is pivoted in a manipulated 
so direction witrv the supporting points as lulcrums and the 
switch body is pressurized The supporting points are 
three supporting points arranged in the form of a trian- 
gle, and the switch plate is held on the apparatus at the 
three supporting points. 
55 a stand according to a fourth aspect of the invention 
is used to hold an optical reader The optical rodder h^s 
a read window through which scannmq tiqni «s emitted 
and a grip enabling a user to grasp said opticni reader 
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and whicn scans a mark borne oy an article using scan- 
ning iight emitted through said read window detects 
light reflected from said mark and thus reads informa- 
tion The stand comprises a holder section in which the 
grip is mounted so that the grip can be dismounted free- 
ly and 

a base for supporting the holder section so that 
the holder section can pivot said holder section has a 
slit, through which a cable coupled with the optical read- 
er can pass, on the same side thereof as the side of the 
optical reader having the read window A concave dent 
is formed from a position on the base coincident with a 
lower end of the grip of the optical reader mounted to- 
ward the forward side of the stand. The holder section 
has a member to be actuated with an instruction sent 
from the optical reader so that a state m which the optical 
reader is mounted on the stand can be reported to the 
optical reader The member is shaped like a jut and 
when the optical reader is mounted on the stand, the 
member pushes the instructing means. The member is 
a mark readable by the optical reader, and the mark is 
located at a position enabling scanning light emanating 
from the optical reader mounted on the stand to scan 
the mark 

A stand according to a fifth aspect of the present 
invention is used to mount an optical reader on it. The 
optical reader includes a read window through which 
scanning light is emitted and a grip enabling a user to 
grasp the optical reader, and which scans a mark borne 
by an article using scanning light emitted through the 
read window, detects light reflected from the mark, and 
thus reaas information The stand comprises a stand 
member on which the optical reader is mounted in such 
a manner that the grip of the optical reader will face lat- 
erally. The stand further comprises 

a holder section in which the grip is mounted so 
that the grip can be dismounted freely and a base for 
supporting said holder section so that said holder sec- 
tion can pivot the stand member having a tongue which, 
is inserted into the holder section so that the tongue can 
be removed freely, on a bottom thereof. When the opti- 
cal reader is mounted in the stand member the optical 
reader is held at an angle at which at least one scanning 
pattern, which is composed of a group of scanning rays 
of scanning patterns created by scanning rays emitted 
through the read window of the optical reader becomes 
horizontal 

An optical unit for an optical reader of a sixth aspect 
of the present invention comprises a plurality of reflec- 
tion mirrors: a laser light source: a light reception sensor: 
a condenser mirror that has a plane mirror which re- 
flects laser light emanating from the laser light source, 
around the center thereof and that gathers incident light 
to the light reception sensor a rotary scanning means 
that has a plurality of reflection suraces for reflecting la- 
ser light reflected from said plane mirror that is driven 
to rotate by means of a driving means and that thus 
scans the laser light and a frame which is molded as n 



united body ana in which the reflection mirrors tne laser 
light source the iight reception sensor the condenser 
mirror and the rotary scanning means are locked The 
rotary scanning means is mounted on the frame via a 

5 cushioning member The condenser mirror has both 
edges thereof supported by the frame one edge of the 
condenser mirror is supported so that it can move back 
and forth the other edge of the condenser mirror is sup- 
ported so than it can pivot with an axis of pivoting ex- 

? o tending in a longitudinal direction of the condenser mir- 
ror as a center. 

An optical unit according to a seventh aspect of the 
present invention comprises 

an optical part having a first and second stems 

>5 formed coaxially on both edges thereof and a third stem 
formed vertically to the second stem on one of the edges 
thereof - and a frame on which the optica! part is mount- 
ed, and which includes a first slit-like bearing into which 
the first stem is fitted, a second bearing into which the 

20 second stem is fitted and a third elongated bearing into 
which the third stem is fitted and which forms an arc with 
the second bearing as a center 

For a better understanding of the invention and to 
show how the same may be carried into effect, reference 
, 25 will now be made by way of example to the accompa- 
nying drawings in which - 

Fig. 1 is a diagram showing a conventional station- 
ary reader 

30 Figs 2A and 2B are a sectional view and perspec- 
tive oblique view of the conventional stationary 
reader 

Fig. 3 is a view showing a conventional gun reader 
Fig 4 is a view showing a conventional touch read- 
35 er 

Figs 5A and 5B are views showing a problem oc- 
curring when the gun reader is used to read a bar- 
code menu 

Fig 6 is a front view of a reader of an embodiment 

J 0 of the present invention. 

Figs 7A and 7B are a perspective oblique view and 
side sectional view of the readerof the embodiment: 
Fig. 5 is a diagram showing the emission direction 
of scanning light reflected by first to third reflection 

-*5 surfaces. 

Fig 9 is a diagram showing the emission direction 
of scanning light reflected by a fourth reflection sur- 
face 

Fig. 1 0 is a diagram showing scanning patterns sup- 
so plied by the reader of the embodiment: 

Fig 11 is a diagram showing scanning patterns 
within read windows. 

Fig. 12 is a diagram showing scanning patterns at 
a distance from the read windows 
55 Figs 1 3A to 13C are views showing read forms per- 

muted by the reader of the embodiment 
Fig 14 is a view showing nnother embodiment of n 
reader 
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Fig 15 is a four-side view of the reader shown in 
Fig 14. 

Fig 1 6 is a view showing a state in which the reader 

shown in Fig 14 is mounted on a stand 

Fig 17 is a view showing a state m which the reader 5 

shown in Fig. 14 is used as a hand-held reader 

Fig 1 8 is a view showing a state in which the reader 

shown m Fig. 14 is used to read a bar-code menu. 

Fig. 19 is a diagram showing a structure for lighting 

a plurality of indicators using a single light source *o 

Figs 20A and 20B are views showing a stand on 

which a reader is mounted: 

Fig. 21 is a three-side view of a stand in accordance 
with an embodiment: 

Fig. 22 is a four-side view of a stand on which a '5 
reader is mounted: 

Fig. 23 is a view showing a pivotable range of a 
holder section of the stand: 

Fig. 24 is a diagram showing a plate attached to the 
bottom of a base of the stand: 20 
Fig. 25 is a diagram showing a state in which the 
plate is attached to a wall: 

Fig 26 is a view showing a state in which the stand 
is hung on the wall: 

Fig. 27 is a side sectional view of the stand hung on 25 
the wall 

Fig. 25 is an explanatory diagram concerning a 
stand tilt mechanism: 

Fig 29 is a side view of the tilt mechanism: 

Fig 30 is a front view of the tilt mechanism 30 

Fig. 31 is a view showing a laying stand and a stand 

body 

Fig. 32 is a view showing the laying stand on which 
the reader is mounted. 

Figs 33A and 33B are views showing the laying 35 
stand on which the reader is mounted with the grip 
of the reader jutted out right and left: 
Fig 34 is a view showing an erecting stand: 
Fig. 35 is a view showing a laying stand 
Fig 36 is a view showing a polygon mirror having a J 0 
mechanism for checking a scan position: 
Fig 37 is a diagram showing the relationship be- 
tween a sensor output and mirror position detection 
signal: 

Fig 38 is a block diagram of a reader: 4 $ 
Fig. 39 is a flowchart describing a procedure of read 
mode change: 

Fig 40 is a flowchart describing light source lighting 
control to be performed according to a floor mirror 
over which scanning light is scanned (read mode so 
change): 

Fig 41 is a timing chart showing waveforms of out- 
put signals provided by the components of a reader 
during tight source lighting control 
Fig 42 is a view showing a mode selection switch 55 
formed on the back side of a reader 
Fig 43 is a view showing a state in which the mode 
selection switch is manipulated by an index finger 



Fig 44 is a view showing a state in which the mode 
selection switch is manipulated by a thumb 
Figs 45A and 45B are views showing a switch plate 
and a switch 

Figs 46A and 46B are diagrams showing a pressed 

position of the switch piate and fulcrums 

Fig 47 is a view showing a reader having a switch 

on the front side of a grip thereof 

Fig 45 is a view showing a reader having side 

switches: 

Fig. 49 is a timing chart concerning control of a light 
detection circuit according to the position of a floor 
mirror scanned by scanning light 
Fig 50 is a flowchart describing a procedure of light 
detection circuit control: 

Fig 51 is a flowchart describing a procedure of de- 
coding control 

Fig. 52 is a side sectional view of a reader in which 
a floor mirror El' is movable. 

Fig 53 is a diagram concerning light source control 
performed by the reader shown in Fig 52 
Fig. 54 is a flowchart describing a procedure of read 
mode change performed by the reader having the 
movable floor mirror: 

Fig. 55 is a view showing a reader laid on a tabletop 
Fig 56 is a view showing a reader having mode de- 
tection sensors on the lateral sides thereof: 
Fig. 57 is a view showing a state in which the reader 
having the mode detection sensors is laid on a tab- 
letop 

Fig 55 is a flowchart describing a procedure of read 
mode change based on the mode detection sen- 
sors 

Fig 59 is a flowchart showing a procedure of read 
mode change in which the mode selection switch 
and mode detection sensors are used in combina- 
tion. 

Fig 60 is a reader having detection switches on the 
lateral sides thereof: 

Fig. 61 is a flowchart describing a procedure of read 
mode change using the mode detection switches: 
Fig. 62 is a view showing a reader of which stand 
has a detection jut on the base thereof and which 
has a detector in the grip thereof: 
Fig. 63 is a flowchart describing a procedure of read 
mode change performed by the reader shown in 
Fig. 62: 

Fig. 64 is a flowchart describing another procedure 
of read mode change performed by the reader 
shown in Fig. 62: 

Figs 65A and 65B are views showing a read mode 
change mark inscribed on a laying stand: 
Fig. 66 is a flowchart describing a procedure of read 
mode change based on the mark: 
Fig. 67 is a view showing a reader having a grip sen- 
sor 

Fig 68 is a flowchart describing a procedure of read 
mode change based on the grip sensor 
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Fig 69 is a view snowing a reader having a scan 
direction indicator mark 

Fig 70 is a view showing a reader having LED in- 
dicators on the lateral sides thereof 
Ftg 71 is a view showing a reader having scan pc- ^ 
sition indicator projections 

Fig 72 is a view showing a reader having scan po- 
sition indicator juts on a cover tnereot. 
Fig 73 is a view showing a reader having a trans- 
parent cover f o 
Fig. 74 is a view showing a reader having a notch 
in a cover thereof 

Fig. 75 is a view showing a reader having a concave 
part on the back side thereof. 
Figs. 76A and 76B are views showing a scanning 
ray emission direction and the back side of a reader 
Figs 77A and 77B are diagrams showing the rela- 
tionship between incidence and. reflection of scan- 
ning light to and from a bar-code surface 
Fig. 75 is a side sectional view of a reader 20 
Fig. 79 is a view showing an optical frame and op- 
tical parts: 

Fig. 30 is a- view showing the optical frame in which 
the parts are locked: ' 

Fig 81 is a view showing the optical frame in which 25 
the parts are locked: 

Fig. 32 is a view showing the optical frame in which 
the parts are locked: 

Fig 83 is a view showing the optical frame in which 

the parts are locked: 20 

Fig 84 is a view showing a condenser mirror 

Fig. 55 is a view showing the condenser mirror to 

be attached to the optical frame. 

Fig 86 is a view showing a reader that supplies a 

parallel-ray scanning pattern through a second read 

window 

Fig 87 is a view showing a reader that supplies a 
raster-form scanning pattern through a second read 
window- 
Fig. 55 is a side sectional view of a'reader in which ^0 
a floor mirror is driven 

Fig. 89 is a flowchart describing a procedure of ac- . 
tuator drive 

Fig. 90 is a stde sectional view of a reader in which 
scanning light emitted through a second read win- -*$ 
dow is condensed: 

Figs. 91 A to 91 C are diagrams for explaining the 
relationship between a diameter of light and bar- 
code reading. ' 

Fig 92 is a view showing another example of a so 

reader in which scanning light emitted through a 

second read window is condensed: 

Fig. 93 is a block diagram of a reader 
-Fig - 94 is a flowchart describing a procedure of 

changing indicators of reading modes 55 

Fiq Q 5 is a flowchart describing a procedure of rum- 
" bhnq sound change to be performed for notifying 

read modes using rumbling sounds 



Fig 96 is a flowchart describing a procedure ci rub- 
bling sound change to be performea for notifying 
read modes using long and short rumbling souncs 
Fig 97 is a flowchart describing a procedure of rum- 
bling sound change to be performed for notifying 
read modes using large- and small-volume rum- 
bling sounds 

Fig 98 is a flowchart describing a proceaure of rum- 
bling sound cnange to be performed for notifying 
read modes using the different numbers of rumbling 
sounds. 

Fig. 99 is a flowchart describing a procedure of rum- 
bling sound change to be performed for notifying 
read modes using high- and low-pitcn rumbling 
sounds 

Fig 100 is a flowchart describing indicator state 
change control to be performed when read modes 
are notified according to the indication mode of in- 
dicators 

Fig 1 0 1 is a view showing a reader having one read 
window (divided into a plurality of areas) 
Fig 102 is a perspective oblique view showing a 
reader in which reading is validated in single-scan- 
ning mode during a .period during which part of 
scanning rays constituting a multi-scanning pattern 
is emitted: and 

Fig 103 is a view showing the appearance of the 
reader shown in Fig 94 

Before proceeding to a detailed description of the 
preferred embodiments of the present invention prior 
art bar-code readers will be described with reference to 
the accompanying drawings thereto for a clearer under- 
standing of the differences between the prior art and the 
present invention 

Fig 1 is a view showing the appearance of an ex- 
ample of a stationary bar-code reader 

A stationary reader is placed on for example a 
cashier's counter or a conveyer for transporting articles 
The stationary reader has a read window 13 Scanning 
light TO such as laser light is emitted through the read 
window The scanning light emitted through the read 
window is irradiated to an article bearing a bar code. The 
surface of the article is scanned by the scanning light 
The scanning light scanned over the article is reflected 
The reflected light is received through the read window 
whereby the bar code is read Articles that are objects 
of bar-code reading pass a position at a distance from 
the reader 

Figs 2A and 2B are views showing the internal 
components of the stationary reader shown in Fig. 1 
Fig 2A is-a side sectional view of the reader and Fig 
2B is a perspective oblique view of the internal compo- 
nents of the reader 

A laser light source 21 for emitting laser light is in- 
corporated in the render Laser light emanating from the 
laser light source is reflected and scanned by a polygon 
mirror 22 that is driven to rotate by means of h motor 
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and that has a plurality of reflection surfaces and then 
enters a patterning mirror 23 

The orientations of bar codes passing in front of the 
reader are not always a constant direction but usually 
various directions (inclinations) A general stationary 
reader therefore produces scanning light so as to gen- 
erate a scanning pattern created by scanning rays 
traveling in a plurality of directions or in particular a 
scanning pattern created by mutually-intersecting scan- 
ning rays. In the reader shown in Fig 1 the scanning 
pattern is composed of three scanning rays 

For producing a plurality of scanning rays, the pat- 
terning mirror 23 is incorporated in the stationary reader 
As shown in Fig. 2B. the patterning mirror includes the 
.same number of mirrors as the number of scanning rays 
to be generated. In Fig. 2B. the patterning mirror in- 
cludes three mirrors. A bar-code surface is therefore, as 
shown in Fig. 2B. scanned using the scanning pattern 
created by three intersecting scanning rays Due to this 
way of scanning, even if a bar code 41 is not level, the 
bar code can be scanned 

• A light reception sensor 25 for receiving light reflect- 
ed from a bar code is incorporated in the stationary read- 
er Light reflected from a bar-code surface is scattered 
light. A condenser lens 24 for gathering as much of the 
light reflected from a bar code as possible is therefore 
placed in front of the light reception sensor 

As described previously the stationary reader is de- 
signed to read bar codes ol articles passing a position 
away from the reader The focal position of scanning 
light emitted through the read window is set to a position 
away from the read window 

In the case of the stationary reader, a user should 
merely have to pass articles in front of the read window 
Bar-code reading is then carried out. The maneuver for 
reading bar codes is very simple The maneuverability 
of the reader is therefore excellent. In particular when 
it is required to read bar codes carried by a large number 
of articles for a short period of time, the articles should 
merely be passed in front of the reader Bar-code read- 
ing can be achieved efficiently 

-Figs 3 and 4 are views showing an example of a 
hand-held reader Fig 3 shows a so-called gun-shaped 
reader Fig 4 shows a so-called touch-system reader 

The hand-held reader is a reader which is hetd by 
a hand and of which a read window is directed toward 
an article in order to read a bar code earned by the ar- 
ticle. 

In the case. of the stationary reader, articles must 
be passed in front of the read window For an article, for 
example, a heavy article or large article that is difficult 
to make pass the read window, the maneuver for read- 
ing is difficult. When an article cannot be tilted because 
it contains liquid, it is conceivable that even if the amcle 
can be passed in front of the read window the bar-code 
surface thereof cannot be directed toward the read win- 
dow 

In contrast in the case of the hand-held reader, the 



reader can approach an article for reaomg Even »f an 
article oeanng a oar code is iarge or heavy the oar coae 
can be read readily As for an article that cannot be tuteo 
if the reader is drawn close to the position of a bar code 

? the bar code can be read 

Similarly to the stationary reader the gun reader 
has a form suitable for reading a bar code oi an article 
located at a relatively distant position The gun reader 
is as shown in Fig. 3 broadly divided into a head n 

'0 and a grip 12 A light source scanning mirrors including 
a polygon mirror and galvano-mirror and a light recep- 
tion sensor for sensing light reflected from a bar code 
are incorporated in the head The grip is held by a user 
when the user operates the reader A power supply or 

■s. the like may be stowed in the grip 

In the case of the gun reaaer. a user holds the grip 
and directs a read window 1 3 toward a bar code to be 
read When a trigger-like trigger switch 15a formed on 
the grip is manipulated, a laser light source is lit Ascan- 

20 nmg beam is emitted through the read window whereby 
the bar code is read 

Unlike the aforesaid readers as shown in Fig 4. the 
touch reader is brought into contact with a bar code 41 
for reading or used to read a bar code located very close 

25 A light source such as an LED and a light reception 
sensor are incorporated in the touch reader For reading 
a bar code a light source illuminates the bar code Light 
reflected from the bar code is received by the light re- 
ception sensor 

JO There is a method to be adopted when a bar code 
cannot be affixed directly to a product or the like where- 
in a bar-code menu is created by recording a plurality 
of bar codes on a menu sheet 4 and when inputting 
product information is needed, a necessary bar code is 

JS read Numerous different bar codes are recorded adja- 
cently on the bar-code menu When an attempt is made 
to read the bar-code menu only a bar code to be read 
by a reader must be read but unwanted bar codes must 
not be read thereby 

•*o However, in the case of the stationary reader scan- 
ning rays to be scanned in a plurality of directions ior 
sometimes mutually-intersecting scanning rays) are 
emitted. The scan range covered by the stationary read- 
er is very wide When this kind of reader is used to scan 

-»5 a bar-code menu, the possibility of scanning and read- 
ing unwanted bar codes is very high. Besides it is very 
hard to scan only a specific bar code When the gun 
reader is used to read the bar-code menu, the reader 
may presumably be distant from the bar-code menu as 

so shown in Fig. 5A or near to the bar-code menu as shown 
in Fig. 5B In this case, when the reader is distant, it 
becomes hard to align a bar code with a scan position 
of the gun reader When the gun reader is too near, the 
read window interferes with checking of a position being 

55 scanned. 

When an attempt is made to read a bar-code menu 
using either the stationary or gun reader a bar code that 
need not be read is read These readers are therelore 
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unsuitaDle for reading of the bar-code menu 

By contrast, in the case of the touch reader the 
reader is brought into contact with a bar coae or ap- 
proached very closely to the bar code A quite limited 
range is therefore an object range of reading. The touch ^ 
reader can selectively read specific bar codes alone and 
is therefore very suitable for reading of a bar-code 
menu 

As mentioned above, readers associated with bar- 
code read forms have been employed in the past The >0 
readers are suitable for certain applications but may not 
be suitable for other applications The readers are ap- 
plicable to only specific applications For coping with 
various read forms, readers associated with the read 
forms must be prepared '5 

Fig. 6 is a view showing the appearance of a bar- 
code reader of an embodiment of the present invention 

The reader of this embodiment has the ability to 
cope with the forms associated with the stationary read- 
er, gun-shaped reader, and touch-system reader The 20 
one reader are therefore applicable to different uses. 

In Fig. 6 reference numeral 1 denotes a reader 
body 2 denotes a stand on which the reader body 1 is 
mounted. The reader body 1 has a head 11 in which a 
light source, scanning means, and light receiving means 25 
(which are not shown) are incorporated and a grip 12 
that can be held by a user 

A first read window 1 3a and a second read window 
1 3b are formed on the front side of the head 1 1 The first 
read window 1 3a has a large area In the reader shown so 
in Fig. 6 the first read window is shaped like a sector 
The shape of the window is not limited to the one shown 
in Fig. 6 The shape may be a square or the like The 
second read window 13b has a smaller area than the 
first read window 13a and has a straight laterally-elon- 25 
gated shape The shape of the second read window is 
also not limited to the one shown in Fig. 6 

The first read window 1 3a and second read window 
1 3b supply a first scanning pattern and second scanning 
pattern that are mutually different The details of the 
scanning patterns will be described later The scanning 
patterns associated with different read forms are sup- 
plied. 

A cable 3 is coupled with an end of the grip 1 2. The 
other end of the cable 3 is coupled with an external unit 
such as a POS terminal that is not shown The cable 3 
is used to supply power to the reader body 1 and to 
transmit read data (bar-code data) produce© in the read- 
er body 1 to the external unit. 

A speaker 19 for generating a notification sound 
used to notify a user of a result of bar-code reading is 
located on the front side of the reader. 

Figs. 7A and 7B are views showing the internal 
components of the reader shown in Fig. 6 especially of 
the head. Fig 7A is a perspective oblique view showing 
the components from the side of the read windows ol 
the head and Fig 7B is a side sectional view showing 
the head In Figs 7A and 7B. the same functional parts 



as those in Figs 2A and 2B are assigned the same ref- 
erence numerals The aescnption of the functional cans 
will be omitted A semiconouctor laser or the like is used 
as a light source 21 Reference numeral 26 denotes a 
reflection mirror (condenser mirror) realized with a con- 
cave mirror A planar small mirror 26' is placed around 
the center of the concave mirror The reflection mirror 
26 and small mirror 26' may oe provided as separate 
members and joined with eacn other afterward Alterna- 
tively the reflection mirror 26 and small mirror 26' may 
be formed unitedly using, for example a resin or the like 
Thereafter, a reflection membrane may be deposited on 
the united body Light emanating from the light source 
21 is emitted toward the small mirror 26' 

The reflection surface of the small mirror 26' is 
formed at such an angle that it allows laser light reflected 
from the small mirror 26* to be irradiated to a polygon 
mirror 22. The polygon mirror 22 shown in Figs 7 A and 
7B has a reflection surface on each of N the four sides 
thereof The number of reflection surfaces is not limited 
to four The polygon mirror 22 is attached to the shaft of 
a motor that is not shown and driven to rotate by means 
of the motor. The inclinations (0) of the four sides of re- 
flection surfaces of the polygon mirror with respect to a 
vertical line are different from one another The inclina- 
tion of the polygon mirror itself can be set freely The 
inclination of one of the sides of the polygon mirror may 
be different from those of the other sides Alternatively 
all the sides may share the same inclination 

Laser light reflected from the reflection surfaces of 
the polygon mirror 22 is scanned in responsive to the 
rotation of the polygon mirror and then enters floor mir- 
rors 23-1 to 23-5 

The floor mirrors are a plurality of mirrors and pro- 
duce a plurality of scanning rays constituting a scanning 
pattern The floor mirrors shown in Fig. 2 are eight mir- 
rors Among them, the floor mirrors 23-1 to 23-5 are ar- 
ranged adjacently in such a manner that they define an 
arc All the reflection surfaces are directed inward The 
floor mirrors 23-6 and 23-7 are placed above the floor 
mirrors 23-1 and 23-5 respectively, and the reflection 
surfaces thereof are directed in the same direction as 
those of the floor mirrors 23-1 and 23-5 The floor mirrors 
23-1 to 23-7 are placed under the first read window 1 3a 
and constitute a first group of floor mirrors.. 

The floor mirror 23-3 is placed under the second 
read window 13b The floor mirror 23-3 has a thinner 
and longer shape than the other floor mirrors A scan- 
ning ray emanating from the floor mirror 23-3 therefore 
lasts longer than those emanating from the other floor 
mirrors 23-1 to 23-7 at the levels ot the read windows 

Herein, assuming that a scanning ray permits a 
large scan width, compared with a scanning ray permit- 
ting a small scan width, a width to be scanned by the 
former scanning ray within the same scan time is larger 
In other words as long as a width to be scanned is un- 
changed, the scan speed of the former scannmq ray is 
lower Bars of smaller thicknesses can therefore be de- 
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tected This leads to a substantial increase in resolution 
Thus it is advantageous to increase a scan width per- 
mitted by a scanning ray For increasing all scan wiaths 
all the floor mirrors must be made wider This results in 
a larger head In this embodiment, therefore the Moor 
mirror 23-9 alone is realized with a long mirror in con- 
sideration of the position of installation thereof. The floor 
mirror 23-5 is regarded as a second group of floor mir- 
rors 

The numbers of floor mirrors constituting the first 
and second groups of floor mirrors can be properly se- 
lected according to read forms that are presumably han- 
dled by the reader. The first and second groups of floor 
mirrors may each include a plurality of floor mirrors 
Scanning light emitted from each of the first and second 
group of floor mirrors through an associated read win- 
dow should merely cope with a presumed read form. 

Scanning light reflected from the polygon mirror 22 
is reflected upward in Fig. 7B by the floor mirrors 23-1 
and 23-5 and emitted through the read window associ- 
ated with the floor mirrors. Scanning light reflected from 
the floor mirrors 23-1 to 23-7 is emitted through the first 
read window 1 3a and creates a first scanning pattern 
The first scanning pattern is therefore basically com- 
posed of seven scanning rays. Scanning light reflected 
from the floor mirror 23-5 is emitted through the second 
read window 1 3b. A second scanning pattern is basical- 
ly created by one scanning ray permitting a large scan 
width. 

As shown in Fig. 7B. the mounting position of the 
floor mirrors 23-1 to 23-5 and those of the floor mirrors 
23-6 to 23-5 are deviated vertically As described previ- 
ously the reflection surfaces of the polygon mirror have 
different inclinations When laser light is irradiated to a 
reflection surface of the polygon mirror drawn with a sol- 
id line in Fig. 7B. scanning light is reflected from the floor 
mirrors 23-1 to 23-5 along a path drawn with a solid line 
in Fig. 7B Scanning light incident to the floor mirror 23-1 
to 23-5 is reflected upward, and emitted through the first 
read window 1 3a 

By the way. a reflection surface of the polygon mirror 
drawn with a dashed line in Fig. 7B faces up compared 
with the reflection surface drawn with a solid line. Scan- 
ning light (drawn with a dashed line in Fig 7B) reflected 
by the reflection surface drawn with a dashed line is re- 
flected upward more greatly than the scanning kght re- 
flected by the reflection surface drawn with a solid line 
and then enters the floor mirrors 23-9 and floor mirrors 
23-6 and 23-7 which are mounted above the floor mir- 
rors 23-1 to 23-5. Of the scanning light a scanning ray 
incident to the floor mirror 23-5 is reflected and emitted 
through the second read window 13b. Scanning rays in- 
cident to the floor mirrors 23-6 and 23-7 which are not 
shown, are reflected by the mirrors and emitted through 
the first read window 13a 

As mentioned above since the reflection, surfaces 
of the polygon mirror are inclined dtfl erently. a floor mir- 
ror to which scanning light is incident is selected accord- 



ing to a reflection surface by which the scanning lignt ts 
reflected A scanning pattern dependent on the floor mir- 
rors is supplied through an associated read window 
Light reflected from a bar code enters the light re- 

* ception sensor 25 aiong the same oath as the emission 
path of scanning light For example, reflected light of 
scanning light reflected by the floor mirror 23-1 travels 
along the path of the first read window floor mirror 23-1 
polygon mirror 22. reflection mirror 26 and light recep- 

io non sensor 25 Herein, light reflected from a bar code is 
scattered light. For increasing the quantity of light re- 
ceived by the light reception sensor G. the reflection mir- 
ror 26 that is a concave mirror is placed on the light path 
The reflection mirror gathers the light reflected from the 

?s bar code and routes it to the light reception sensor 25 
The focal position of the reflection mirror 26 is set on the 
light reception surface of the light reception sensor 25 
This is intended to improve the light reception efficiency 
of the light reception sensor 25 

20 Next, emitting scanning light will be described 

Figs 5 and Q are diagrams for explaining the emit- 
ted state of scanning light. Fig. 5 shows a state in which 
scanning light is reflected by the first to third reflection 
surfaces of the polygon mirror, while Fig 9 shows a state 

25 m which scanning light is reflected by the fourth reflec- 
tion surface of the polygon mirror 

As shown in Fig. 5. in case scanning light is reflect- 
ed by the first second and third reflection surfaces of 
the polygon mirror (corresponding to the reflection sur- 

30 lace drawn with a solid line in Fig. 7B). the scanning light 
is reflected by the floor mirrors 23-1 to 23-5 (the floor 
mirrors 23-4 and 23-5 are not shown) and emitted 
through the first read window 1 3a. Herein, since the sur- 
faces of the polygon mirror have different angles of re- 

35 flection a scanning ray reflected from the first reflection 
surface falls on a first position el of a floor mirror, a scan- 
ning ray reflected from the second reflection surface 
falls on a second position e2 of the floor mirror and a 
scanning ray reflected from the third reflection surface 

-to falls on a third position e3 of the floor mirror Thus the 
incident positions are different from one another 

The angles of incidence of the three scanning rays 
entering the floor mirror are therefore different from one 
another. The emission direction of a scanning ray re- 
fleeted from each floor mirror varies depending on the 
incident position. For example, the scanning ray reflect- 
ed from the first position el is emitted in a direction a in 
Fig. S The scanning ray reflected from the second po- 
sition e2 is emitted in a direction b in Fig. 9. The scanning 

so | { ght reflected from the third position e3 is emitted in a 
direction c tn Fig. 9 

Since the emission directions of scanning rays thus 
differ from one another, a scanning pattern supplied 
through the first read window varies slightly in terms of 

55 scan position, and is available in three different kinds 
In the case shown in Fig 5 the three scanning rays a 
b and c trace trajectories that are mutually parallel 
Thus when one scanning pattern is created by a larger 
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number of scanning rays a range scanned by the scan- 
ning rays can be expanded This leads to an increase 
in probability of scanning a bar code passing in front of 
a read window Eventually it becomes possible to im- 
prove the success rate of bar-code reading s 

Fig. 9 shows a state in which scanning light is re- 
flected by the fourth reflection surface of the polygon 
mirror (corresponding to the reflection surface drawn 
with a dashed line in Pig. 7BV The fourth reflection sur- 
face faces slightly up compared with the first to third re- -o 
flection surfaces. The scanning light reflected from the 
fourth reflection surface of the polygon mirror therefore 
.falls on the floor mirrors 23-6 to 23-5 (the floor mirror 
23-7 is not shown) mounted at a position higher than the 
floor mirrors 23-1 to 23-5. 15 

Of the scanning light, scanning rays reflected from 
the floor mirrors 23-6 and 23-7 are emitted as a scanning 
ray b through the first read window By contrast, a scan- 
ning ray reflected from the floor mirror 23-6 is emitted 
as a scanning ray a through the second read window 20 
Owing to this structure the read window through which 
scanning light is emitted can be changed from one to 
the other according to the length of a period during which 
laser light is scanned. 

As mentioned above the number of scanning rays 25 
generated during one rotation of the polygon mirror can 
be increased by differentiating the inclinations of the re- 
flection surfaces of the polygon mirror Besides the read 
window through which scanning light is emitted can be 
changed from one to the other so 

Fig 1 0 is a diagram showing scanning patterns sup- 
plied through the first and second read windows 
Straight lines shown in Fig. 10 indicate trajectories of 
scanning rays Reference numerals assigned to the 
scanning rays indicate the associated floor mirrors and 35 
reflection surfaces of the polygon mirror For example 
23-1 denotes a trajectory of a scanning ray reflected 
from the floor mirror 23-1 . and implies that this scanning 
ray is reflected from the first reflection surface of the pol- 
ygon mirror -0 

Straight lines 23-1 to 23-7 indicate trajectories of 
scanning rays emitted through the first read window 
Straight lines 23-3 rndicates a trajectory of a scanning 
ray emitted through the second read window 

Scanning rays reflected from the first to third reflec- j s 
tion surfaces of the polygon mirror fall on the floor mir- 
rors 23-1 to 23-5. Each of the floor mirrors therefore gen- 
erates three scanning rays during one rotation of the pol- 
ygon mirror. Three scanning rays reflected from the floor 
mirrors trace trajectories that aie mutually parallel with so 
given gaps among them. 

A scanning ray emanating from the floor mirror 23- 1 
is substantially horizontal relative to the read window 
Scanning rays emanating from the floor mirrors 23-2 
and 23-5 are angled substantially at 45 3 The scanning 55 
ray emanating from the floor mirror 23-2 angles right 
while the scanning ray emanating from the floor mirror 
23-5 angles left 



Likewise a scanning ray emanating from the floor 
mirror 23-3 angles right whiie a scanning ray emanating 
from the floor mirror 23-4 angles left These scanning 
rays are angled more sharply than those emanating 
from the floor mirrors 23-2 and 23-5 

Scanning light reflected from the fourth reflection 
surface of the polygon mirror enters the floor mirrors 
23-6 to 23-5 While the polygon mirror is making one 
rotation each of the floor mirrors 23-6 to 23-5 generates 
one scanning ray 

A scanning ray emanating from the floor mirror 23-6 
is scanned at substantially the same angle as <but is 
slightly mismatched with) the one emanating from the 
floor mirror 23-2 The scan position of the scanning ray 
is a position at which the scanning ray emanating from 
the floor mirror 23-2 does not scan Likewise the incli- 
nation of a scanning ray emanating from the floor mirror 
23-7 is slightly different from that of the one emanating 
from the floor mirror 23-5 The scan position of the scan- 
ning ray is a position at which the scanning ray emanat- 
ing from the floor mirror 23-5 does not scan 

Each of the floor mirrors 23-6 and 23-7 generates 
one scanning ray during one rotation of the polygon mir- 
ror. Owing to this small number of scanning rays ema- 
nating from each of the floor mirrors 23-6 and 23-7 the 
number of scanning rays emitted through the first read 
window can be increased. Eventually, the possibility that 
a bar code is scanned can be improved 

As mentioned above scanning rays to be scanned 
are emitted in about five directions through the first read 
window Even if bar codes passing the first read window 
are tilted in various directions any of the scanning rays 
can scan the bar codes in units of a readable length 
Consequently, the probability of reading a bar code can 
be improved. A scanning pattern dependent on the floor 
mirrors 23-1 to 23-5 is created by three scanning rays 
that are scanned mutually parallel Even if a bar code 
passes a position that may not be able to be scannea 
by a single scanning ray since the number of scanning 
rays is large a wide scan range is ensured. Conse- 
quently, if a plurality of scanning rays are employed any 
of them can scan the bar code Eventually, the proba- 
bility of- reading a bar code further improves 

A scanning ray emanating from the floor mirror 23-5 
is scanned horizontally and emitted straight through the 
second read window. Herein, the length of the floor mir- 
ror 23-5 is longer than those of the other floor mirrors 
23-1 to 23-7 The scanning ray emanating from the floor 
mirror 23-5 therefore lasts longer. 

A scanning ray emitted through the second read 
window has the scan direction thereof fixed. The scan- 
ning ray is therefore suitable for a bar code or an object 
of reading of which orientation is determined in advance 
or for a bar code of which position can be aligned in a 
direction optimal for reading 

Thus the reader of this embodiment produces a to- 
tal of 1 6 scanning rays during one rotation of the polygon 
mirror 
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In the example of Fig 10. each of the floor mirrors 
23-6 to 23-E produces one scanning ray during one ro- 
tation of the polygon mirror The number of scanning 
rays emanating from each floor mirror can be varied by 
modifying the number of reflection surfaces of the poly- 
gon mirror for transmitting scanning light to floor mirrors 
The number of scanning rays emanating from each floor 
mirror is therefore not limited to the value shown in Fig. 

10. The reader shown in Fig. 10 has the precondition 
that only one scanning ray is emitted through the second '0 
read window. 

Fig. 11 is a diagram showing trajectories constitut- 
ing scanning patterns on read surfaces As shown in Fig. 

11. a total of 17 scanning rays are emitted through the 
first read window, while one scanning ray permitting a 15 
long scan width is emitted through the second read win- 
dow 

Fig. 12 is a diagram showing trajectories of scan- 
ning rays at a distance from the read windows In this 
case, examples of scanning rays at a position distanced 20 
by 100 mm from the read windows are shown Com- 
pared with the scanning patterns shown in Fig. 11 the 
scanning patterns spread widely as a whole. As shown 
in Fig. 1 1 . the larger the distance from the read windows 
is. the more widely the scanning patterns spread Con- 25 
sequently. even if the position of a bar code passing a 
position away from the reader is a position off the center 
of a read window, the probability that the bar code is 
scanned is high. Eventually, the success rate (read 
probability) of reading a bar code improves 30 

Figs 1 3A to 1 3C are views showing the usages of 
the reader of this embodiment. Fig 13A shows an ex- 
ample of using the reader as a stationary reader. Fig. 
1 3B shows an example of using the reader as a gun 
reader Fig. 1 3C shows an example of using the reader 35 
as a touch reader 

For using the reader as a stationary reader the 
reader body is mounted on the stand In this case, the 
grip of the reader is inserted into a holder section of the 
stand. Thus the reader body is immobilized and the ^0 
read windows face in a given direction 

For reading bar codes in this state, articles bearing 
bar codes are passed with the bar codes opposed to the 
read window employed As already described a scan- 
ning pattern 10 permitting scanning in a plurality of di- 
rections is supplied through the first read window. The 
scanning rays scan a wide range. As shown in Fig 1 3A. 
a bar code is scanned by numerous scanning rays hav- 
ing different inclinations. For reading bar codes using 
the stationary reader the inclinations of the bar codes so 
passing the read window are not constant as long as a 
user is not especially conscious of them. However, since 
a bar code is scanned using the above scanning pattern, 
even if a bar code passing the read window employed 
is tilted, the possibility that the bar code is scanned by 55 
any of the scanning rays is high 

For using the reader as a gun reader as shown in 
Fig 16B a user holds the grip and directs the read win- 



dow employed toward a bar-code surface located at a 
far Dosition The bar-code surface is then scanned using 
the scanning pattern When the reader is used as a gun 
reader bar codes are often at a distance from the read 
window Similarly to those scanned by the stationary 
reader the barcodes do not have a constant inclination 
In particular bar codes supposed to be read by a gun 
reader include those located beyond one's reach and 
those carried by heavy articles In some cases the ori- 
entations of bar codes cannot be cnanged Even when 
the reader is used as a gun reader the scanning pattern 
supplied through the first read window is used to read 
bar codes. The scanning pattern spreads more widely 
as it gets farther from the read wmaow employed If the 
read window employed is only aimed roughly at a bar 
code the desired bar code can be scanned 

For using the reader as a touch reader, as shown 
in Fig. 1 3C a user holds the grip of the reader body The 
second read window is then brought to the position of a 
specific barcode on. for example a bar-code menu. A 
scanning ray emitted through the second read window 
is used to scan the bar code that is an object of reading. 
The scan direction of the scanning ray emitted through 
the second read window is fixed. Since the bar-code 
menu is placed near the user's hand, it is easy to align 
the bar code. 

When the scanning pattern supplied through the 
second read window is made different from that supplied 
through the first read window so that mutually-intersect- 
ing scanning rays to be scanned in many directions will 
not be produced, the scan range of the scanning ray 
emitted through the second read window is a quite lim- 
ited range For example when a scanning ray that is 
emitted through the second read window is only the one 
scanned in one direction as shown in Fig. 10 the scan- 
ning pattern supplied through the second read window 
merely enables horizontal and linear scanning of a scan 
surface 

A bar code is in principle long sideways When 
scanned in a direction along the shorter edges of a bar 
code, the bar code cannot be read. A scanning ray emit- 
ted through the second read window is therefore de- 
signed to be scanned in one direction. Consequently, a 
bar code that is not an object of reading or any other 
unwanted area will not be scanned. Reading an unwant- 
ed bar code or an incidence posing a problem when a 
bar-code menu is read can be avoided. 

When the reader is used as a touch reader, it is pos- 
sible to align the inclination of a bar code with the read 
window employed Scanning rays having different scan 
directions are therefore unnecessary. When the reader 
is used as a touch reader, therefore one scanning ray 
emitted through the second read window and scanned 
in one direction is used to read bar codes. 

A scanning ray has a minimum diameter at a focal 
position The smaller the diameter is. the thinner the 
readable bars of a bar code are When a bar code is 
located at (or in the vicinity of) the focal position of a 
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scanning ray even if the bar code consists of thm Dars 
reading succeeds it is therefore preferable that a posi- 
tion at which a scanning ray is focused be in the vicinity 
of the position of a bar code to be read in each read form 

When the reader is used as a stationary or gun 
reader, bar codes pass a position away from the read 
window employed It is therefore preferable that the fo- 
cal position of scanning rays emitted through the first 
read window be a position away from the read window 
for example, a position several tens of centimeters away 
therefrom For a larger read range, it is required that a 
readable area is realized ahead and behind the read 
window Consequently, a read depth permitted by scan- 
ning rays emitted through the first read window should 
preferably be large 

When the reader is used as a touch reader, a bar 
code is located very close to the read window employed 
It is therefore preferable that the focal position of a scan- 
ning ray emitted through the second read window be on 
or near the second read window Moreover, since the 
spacing between a bar code and the read window is not 
so large, the read depth of a scanning ray emitted 
through the second read window may be small 

When the reader is used as a touch reader if the 
read depth of scanning light emitted through the second 
read window is large a bar code located at a position 
away from the second read window is also scanned In 
this case, the possibility of reading a bar code that need 
not be read is high. For reading a bar-code menu es- 
pecially, while the reader is being moved to a desired 
bar code it passes over the other bar codes recorded 
on the menu sheet At this time there is a possibility that 
the scanning light may scan the other bar codes and 
read them The bar codes recorded on the menu sheet 
are valid data irrespective of whether or not they are ob- 
jects of reading While the reader is being moved if un- 
necessary bar codes are read, unwanted information is 
input to cause a problem 

For preventing the occurrence of a problem it is 
preferable that the read depth of scanning light emitted 
through the second read window be small 

Fig. 14 is a view showing a variant of the reader of 
this embodiment A reader shown in Fig. 14 has. unlike 
the reader shown in Fig 6 the first read window and 
second read window thereof angled differently. 

Scanning light emitted through the first read window 
is emitted horizontally or slightly downward in Fig. 14 
with the read window directed substantially in a vertical 
direction When the reader is mounted on the stand, it 
is preferable, in consideration of the height of the read 
window and a position at which an article bearing a bar 
code passes, that the scanning light emitted through the 
first read window be angled slightly downward 

In contrast the emission direction of scanning light 
emitted through the second read window is obliquely up 

A conventional touch reader uses an LED as a light 
source to illuminate the whole of a range having almost 
the same size as a read window To use the conventional 



touch reader a user should merely aim at a proper po- 
sition so as to put the read winaow employed in the vi- 
cinity of a bar code The bar coae is then illummatea 
entirely by light emanating from the LED and can be 
5 read 

However in the case of the reader of this embodi- 
ment what is emitted through the second read window 
is a linear scanning ray (laser light) alone A range illu- 
minated by the scanning ray is linear in this case unless 

'0 a bar code is placed exactly at a position at which the 
scanning ray passes the bar code will not be scanned 
by the scanning ray and cannot be read For reading an 
intended bar code correctly therefore it is important to 
locate a position at which a scanning ray scans and a 

>5 position of a bar code and to align a read window with 
the bar code 

When a user's line of vision and an emission direc- 
tion of scanning light emitted through the second read 
window are coincident with each other and a bar code 

*o lies on an extension of the emission direction of scan- 
ning light, it is easy to align the read window with the bar 
code. When the reader is used as a touch reader t in 
particular, when a bar-code menu is placed on a table- 
top), a bar code that is an object of reading is located 

25 obliquely ahead of a user. For reading a bar-code menu 
a user is thought to bring the reader into oblique contact 
with the bar code for reading The reader of this embod- 
iment is realized from this viewpoint The emission di- , 
rection of scanning light emitted through the second 

30 read window is. as illustrated, obliquely up. A user can 
therefore easily aim at the position of a bar code The 
emission direction of scanning light emitted through the 
second read window and a user's line of vision can be 
coaxiatly coincided with each other. . 

35 in the case of Fig. 14. three scanning rays having 

different inclinations are emitted through the first read 
window One scanning ray permitting a large scan width 
is emitted through the second read window Incidentally 
the number of scanning rays is not limited to the one 

-to shown in Fig 1 4 

Fig 15 is a four-side view of the reader shown in 
Fig. 14 A plan view is seen in the left upper area in the 
drawing, a side view is seen in the left lower area a back 
view is seen in the right lower area and a top view is 
seen in the right upper area A cover 14 molded using 
a member having elasticity, for example rubber is at- 
tached to the perimeter of the second read window. 
When the second read window is used to read a bar 
code the cover prevents the second read window from 

so coming into direct contact with a surface bearing a bar 
code or the like and being flawed. Moreover the cover 
absorbs impact occurring when the read window is 
brought into contact with the bar-code surface in addi- 
tion, the cover exerts the operation of a spacer for sep- 

55 arating a bar code and the second read window optim*!- 
ly for reading of the bar code When this kind d ccvcf 
is attached a bar code that is an obiect ot rosdinq 
located around the tip of the covei Consequently the 



13 



25 



EP0 755 018 A2 



25 



focal oosition of scanning tight emitted through the sec- 
ond read window (a position at which the scanning tight 
is focused) should preferably be the position of the tip 
of the cover or a position slightly ahead of the tip 

indicators 1 6a and 1 5b for notifying a user of wheth- 
er or not a bar code has been read normally are located 
on the upper margin of the second read window and on 
the back side of the reader respectively Fig 14 shows 
an example in which an indicator 16b is located on the 
cover 14 attached to the perimeter of the second read 
window An indicator on the back side is not shown. 

The indicators 16a and 16b are lit when a bar code 
is read normally or reading a bar code fails, whereby a 
user is notified of a bar-code reading situation 

Another mechanism for notifying a bar-code read- 
ing situation is a speaker for giving a reporting sound. 

Moreover, a mode selection switch 15b is located 
on the back side of the reader The operation of the 
mode selection switch will be described in detail later. 
In short, the mode selection switch is used to change a 
read mode in which a bar code is read using scanning 
light emitted through the first read window into a read 
mode in which a bar code is read using scanning light 
emitted through the second read window or vice versa 

A cable is coupled with the rear end of the grip, 
though it is not shown in Fig. 1 5. 

Fig. 16 is a view showing a state in which the reader 
shown in Fig. 14 is mounted on the stand and used as 
a stationary reader When the reader is used as a sta- 
tionary reader, a scanning pattern {A multi-scanning pat- 
tern Scanning using the multi-scanning pattern is re- 
ferred to as multi-scanning ) being supplied through the 
first read window and-permittmg scanning in a plurality 
of directions is used to scan bar codes In this case- 
when the reader is placed to have such a positional re- 
lation that it is opposed to a user, scanning light is emit- 
ted toward the user through the read window. When the 
reader is thus placed, the maneuver for reading can be 
achieved readily. 

Moreover, since the range scanned using a scan- 
ning pattern supplied through the first read window 1 3a 
10c is wide, when a bar code 4 passes through a scan 
area 1 0c the bar code can be read. When a user intends 
to have a bar code read, he/she need not be so greatly 
conscious of a position at which an article 1 00 is passed 
The wider the scan area is. the greater is the freedom 
of setting a position as an article passes. 

Incidentally, a dent 5 for guiding the cable 3 coupled 
with the end of the grip to the forward side of the stand 
is formed on the base of the stand. 

Fig. 17 is a view showing an example of using the 
reader as a gun reader. When the reader is used as a 
gun reader, a user holds the grip and directs the first 
read window toward a bar code borne by an article Even 
in this case, multi-scanning is performed for reading 
This usage is suitable for a case in which it is hard to 
match the position of a bar code with a specific direction. 
Fig. 1 8 is a view showing a case in which the reader 



shown in Fig 14 is used as a touch reader In the case 
shown m Fig 1 =. the reader is brought to tne oosition o* 
a specific bar code on a bar-code menu 4 The bar coae 
that is an object of reading is thus approached to the 

5 second read window The reader shown in Fig 14 has 
the second read window slightly inclined relative to the 
first read window The second read window faces slight- 
ly up For reading a bar code the bar-code menu is often 
placed on a desk or the like for reading The reader is 

jo held over the bar-code menu When the second read 
window is inclined as shown in Fig 14 and when the 
second read window approaches a bar code the sec- 
ond read window can be bought into contact with the 
bar code in a natural manner 

' 5 As already described, the reader is provided with 
indicators, such as LEDs. that, when reading a bar code 
has completed normally notify a user of the fact. When 
the reader is used as a stationary reader the user is 
opposed to the read window For the use of the reader 

20 as a stationary reader, therefore, an indicator should be 
formed on a read window so that it can be discerned 
easily. 

When the reader is used as a hand-held reader, a 
user cannot discern the read window but can merely see 

25 the back side of the reader. If an indicator were located 
only on a read window the user using the reader as a 
hand-held reader would have difficulty in discerning the 
indicator. However, since another indicator is located on 
the back side of the reader, the user can discern the m- 

30 dicator even when using the reader as a hand-held read- 
er 

In the reader shown in Fig. 14. an indicator is locat- 
ed on each of the read window and the back side of the 
reader, so that the lit state of an indicator can be checked 

35 from either the front or back side of the reader As for 
the indicators, different indicators may be placed on the 
front and back side of the reader respectively. A light 
source (LED or the like) for indication may be shared by 
the indicators Light emanating from the LED may be 

JO guided to the front and back sides so that the plurality 
of indicators can be lit simultaneously For reducing the 
number of parts the same light source should preferably 
be shared 

Fig. 19 is a diagram showing the structure of the 
^5 indicators sharing the same LED light source. In the 
case shown in Fig. 19. an LED light source 5 is placed 
on the back side of the reader. A clear member 53 made 
of a resin or the like is located ahead of the LED fight 
source 

50 When light is passed through a transparent mem- 
ber, if the angle of incidence of the light incident to a wall 
of the member is equal to or smaller than a critical angle 
the incident light is reflected fully If the angle of inci- 
dence of the light is larger than the critical angle the 

55 incident light is emitted outside from the wail of the mem- 
ber 

The indicators shown in Fig. 1 9 are renii/ed by m^*- 
mg the most of the foregoing nature of hqht 
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One end of Jhe' clear member is as mentioned 
above provided with the LED light source 51 and the 
other end thereof serves as the indicator 1 5b locatea on 
the second read window 13b An opalescent member 
52 is placed at an end of the clear member 53 in the s 
vicinity of the LED light source 51 . whereby the indicator 
16a on the back sioe of the reader is materialized 

•• Light emanating from the LED light source enters 
the clear member 53 Ltght entering the wall of the clear 
member at an angie equal to or smaller than the critical '0 
angle is guided to the indicator 16b located on the sec- 
ond read window 1 3b Thus, the indicator on the second 
read window is illuminated 

By contrast light emanating from the LED light 
source 51 and entering the wall of the clear member at 'S 
an angle equal to or larger than the critical angle passes 
through the clear member and is emitted outside The 
opalescent member is located at a position at which light 
emanating from the LED light source is emitted outside 
Light emanating from the LED light source js therefore 20 
emitted directly through the opalescent member where- 
by the indicator on the back side of the reader is illumi- 
nated The opalescent member acts as a plane of diffu- 
sion and scatters light emanating from the LED light 
source A user can therefore discern the contents of in- 25 
dication made by the indicators in a wide range 

Owing to the foregoing structure the common LED 
light source 51 is used to allow the indicators 16b and 
16a located on the front and back sides of the reader to 
make indication for notifying a bar-code reading situa- 30 
lion 

Figs. 20A and 20B are views showing the stand on 
which the reader is mounted The reader is the same as 
the reader shown m Fig 16 Fig 20A is an oblique view 
and Fig. 20B is a side view. js 

As already described, the grip 1 2 of the reader is 
inserted into the holder section 62 of the stand. Thus 
the reader 1 is fixed to the stand 2 Since the cable 3 is 
extending from the bottom of the reader a notch 63 is 
formed on the front side of the holder section for fear the j o 
cable 3 may interfere with mounting or dismounting of 
the reader on or from the stand 2 

For using the reader as a stationary reader the 
reader is positioned so that the read window thereof will 
be opposed to a user with a counter or the like between 
them and scanning light will be emitted toward the user 
This layout facilitates the work of bar-code reading By 
contrast for using the reader as a hand-held reader the 
reader must be dismounted from the stand and drawn 
close to the user so 

In consideration of the foregoing usages, it is re- 
quired to form a notch, through which the cable of the 
reader can be led out on the holder section of the stand 
for fear the cable may interfere with mounting or dis- 
mounting of the reader on or from the stand From the 
viewpoints of the position of the reader used as a sta- 
tionary reader and of the work of mounting or dismount- 
ing the reader on or from the stand the notch should 



preferably be formed on the front side of the nolder sec- 
tion facing a user 

Moreover a dent 4 is formed on the base of the 
stand so that it will extend from under the holder section 
of the stand toward the user side When the reader is 
mounted on the stand, the cable lies in the dent The 
caole can thus be led into the user side The cable cou- 
oled with the end of the.grip cannot be bent very sharply 
Forming the dent on the base of the stand is therefore 
effective in the sense of protecting the cable 

The holder section is pivotable in arrow directions 
in Figs 20A and 20B relative to the base of the stand 
The read window employed of the reader and the emis- 
sion direction of scanning light emitted through the read 
window can be set at a desired angle As shown in Fig 
20B. the emission direction of scanning light emitted 
through the read window employed can be adjusted 
freely within the pivotable range of the holder section 

Fig. 21 is a three-side view of the stand on which 
the reader of this embodiment is mounted, in Fig. 21 a 
top view is seen in the left upper area, a front view is 
seen in the left lower area, and a side sectional view is 
seen in the right upper area The holder section of the 
stand is supported at two points by the base The points 
serve as fulcrums The dent formed on the base has a 
shape spreading toward the edge of the base The tip 
of the holder section is made wider so that the end of 
the grip of the reader can be introduced readily 

The stand shown in Fig. 21 is made of for example 
a resin. 

A spring is located at one of the fulcrums of the hold- 
er section A locking member 624 is attached to the oth- 
er end of the spring A plate such as a metallic plate is 
screwed to the bottom of the base These components 
will be described in detail later 

Fig 22 is a four-side view showing a state in which 
the reader is mounted on the stand In Fig 22 a back 
view is seen in the left upper area, a side view is. seen 
in the left lower area a front view is seen in the right 
lower area, and a top view is seen in the right upper 
area. As shown in Fig. 22. when the reader 1 is mounted 
on the stand 2 the read windows (especially the first 
read window) can be placed at proper heights and fixed 
in desired directions. The reader is merely inserted into 
the holder section of the stand and locked in the holder 
section owing to its own weight The work of mounting 
or dismounting the reader on or from the stand (espe- 
cially dismounting) can be achieved readily 

Fig. 23 is a view showing adjustment of an angle at 
which the holder section of the stand is set. In the case 
shown in Fig. 23. the right hand of the drawing is the 
user side Fig. 23 shows three states: a state in which 
the reader is mounted upright, a state (a) in which the 
reader is tilted toward the user side to the greatest extent 
and the first read window faces down and a state fb) in 
which the reader is tilted toward the side opposite to the 
user side to the greatest extent ana the first read window 
faces fully up 
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As shown in Fig 23 the angie of the reader can be 
adjusted freely within a range from a position a to b The 
reader can be set at an optimal angle according to the 
installation site of the reader or the usage of the reader 

The stand can not only be placed on a counter but 
also, for example, be hung on a wall When the stand is 
hung on a wall the reader is immobilized at the position 
b in Fig 23 

In case the wall has a metallic surface, a magnet or 
the like may be attached to the bottom of the stand so 
that the stand can be attracted to the wall When the wall 
does not have the metallic surface the stand is hung as 
described below. 

As shown in Fig. 21. a screw hole 601 is formed 
around the center of the stand base The screw hole is 
used to screw the stand 2 to a wall The stand can thus 
be hung on the wall. However, when the stand is sup- 
ported at only one point, there is a possibility that the 
stand rotates with the screwed point as a center The 
stand cannot therefore be fixed to the wall on a stable 
basis. 

A method of preventing the rotation of the stand is 
a method in which a plurality of screw holes are formed 
in the stand If this method were adopted since the 
stand is fixed at the plurality of points, the stand will not 
rotate. However, since numerous holes are bored in the 
stand, the appearance is not good. 

A plate 611 such as a metallic plate is therefore, as 
shown in Fig. 19 attached to the bottom of the stand 
base of this embodiment. The plate may have, for ex- 
ample, a round shape The shape of the plate is not lim- 
ited to the one shown in Fig. 24 Supposing the plate is 
a metallic plate, since the plate has weight, it fills the 
role of a weight When the reader is mounted on the 
stand, since the center of gravity of the stand can be 
lowered, the stand becomes stable 

A part A "of the plate 611 is molded in line with the 
shape of the base 61 of the stand 2. Normally the plate 
611 will not come out of the stand 2. The plate 611 and 
stand 2 are secured with two screws. A screw hole used 
to fix the plate and bored in the stand is shown even in 
the front sectional view of Fig. 21 . 

The plate has three holes along the same line In 
the state shown in Fig 24. that is. in a normal state, a 
hole c in the center of the plate coincides with the posi- 
tion of a screw hole 601 in the stand base. Two screw 
holes are formed intermediately between the center 
hole c and a hole a in the plate. 

For hanging the stand on a wall, as shown in Fig 
25. the plate is turned upside down relative to the state 
shown in Fig 24. An upper view in Fig 25 is a view of 
the back side of the plate, and a lower view therein is a 
view of the lateral side thereof. In this state, the hole a 
of the plate coincides with the screw hole of the stand 
base. The hole b of the plate comes out of the stand 

For hanging the stand on a wall the hole b of the 
plate and the hole of the stand base (hole a of the plate) 
are used to attach screws The stand is thus fixed to the 



wall Fig. 26 is an oblique view showing the worn of at- 
tachment Fig 27 is a side sectional view showing the 
stand 2 in a state in which the stand 2 is hung on a wall 
150 As shown in these drawings, in this emboaiment 

? the stand is screwed at two points The stand will not 
rotate when hung on a wall Moreover the work of 
screwing the plate can proceed smoothly. 

Without a mechanism for stopping the pivoting of 
the holder section there is a possibility that when the 

*o reader is angled even slightly, it is turned to the position 
a in Fig. 23 because of the weight of the reader ana other 
factors. The stand in this embodiment is therefore pro- 
vided with a mechanism for controlling the pivoting of 
the holder section in a multistage fashion and for stop- 
's pmg the pivoting of the holder section 

Fig. 28 is an explanatory view concerning a tilt 
mechanism. Fig 29 is a side perspective view showing 
the major portion of the stand having the tilt mechanism 
in enlarged form Fig. 30 is a front view of the major por- 

20 tion. A supporting member 622 having a plurality of teeth 
in an arc form is fixed to the base of the stand A spring 
623 is located at one of the fulcrums of the holder sec- 
tion. The other end of the spring is attached to a locking 
member 624 that is shaped to mesh with the teeth of the 

25 supporting member fixed to the base The locking mem- 
ber is constrained to go toward the fulcrum because of 
the elasticity of the spring. 

Since the tilt mechanism is employed in the stand 
when the holder section is pivoted the teeth of the sup- 

^0 porting member are meshed with the teeth of the locking 
member The supporting member is constrained to go 
toward the fulcrum due to the elasticity of the spring The 
holder section 62 can therefore be locked in a pivoted 
state Consequently, a multi-stage angle adjustment 

35 can be realized 

Fig 29 shows the cable 3 led out from the bottom 
of the reader The cable is bent toward the read-window 
side of the reader so that the cable can be led out to the 
user side without fail when the reader is mounted on the 

-»o stand 

As mentioned above, when the reader is mounted 
on the stand, the reader can be used as a stationary 
reader If necessary, the reader can be dismounted from 
the stand and used as a hand-held reader. 

-*5 For using the reader as a hand-held reader, a user 
holds the grip 12. When the reader is mounted on the 
stand, the grip of the reader is inserted into the holder 
section For dismounting the reader from the stand, it is 
impossible to hold the grip and dismount the reader Un- 

50 less hands are changed, the grip cannot be held For 
dismounting the reader from the stand, the head must 
be held. The head is larger than the grip and hard to 
hold with a hand. Especially, a user having small hands 
may not be able to raise the head with one hand Thus. 

55 there is a problem that the work of dismounting the read- 
er from the stand is troublesome 

In order to solve this problem the grip is designed 
to be held with the reader mounted on the stand 
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Fig 31 shows a stand proposed to solve the prob- 
lem In Fig. 31 a laying stand 54 is attached to the stand 
that has been aescnbed so far The laying stand has a 
tongue 55 on the bottom thereof The tongue is inserted 
into the holder section. The laying stand 64 is attachable 
and detachable to and from the stand body When need- 
ed (for laying the reader! the laying stand is attached 
to the stand body When not needed (for erecting the 
reader) the laying stand is detached from the stand 
body 

Fig. 32 is a view showing a state in which the reader 
is mounted on the laying stand The reader 1 is laid on 
the laying stand shown in Figs. 31 and 32 Specifically 
the head 1 1 of the reader 1 is placed on the laying stand 
Even in this case, no special mechanism is needed in 
order to fix the head of the reader to the laying stand 
The reader 1 is merely locked on the laying stand owing 
to its own weight. 

However when the reader is laid the grip comes 
out sideways The reader cannot be laid on the laying 
stand on a stable manner when no measure is taken 
The laying stand is therefore provided with tnree walls 
641 642. and 643 for supporting the head The nghtand 
left walls 641 and 642 of the laying stand support the 
lateral side of the head 11 of the reader and part of the 
front side of the head 11 The wall 643 formed at the 
deep end of the laying stand supports the back side of 
the head 11 of the reader Owing to these walls, the ori- 
entation of the first read window 1 3a of the reader' is 
defined. The first read window can be directed toward 
the user side Furthermore it can be prevented that the 
reader falls off the laying stand 

In Fig 32. the grip of the reader is located on the 
right hand Thus the grip is not inserted into the stand 
but comes out of the stand A user can therefore hold 
the grip readily The reader can be dismounted from the 
stand with the grip thereof held 

The laying stand has a symmetric shape As shown 
in Figs. 33A and 33B. the grip can be placed on either 
the right or left hand Fig 33A shows a state in which 
the grip is placed on the left hand (relative to a user) 
Fig 33B shows a state in which the grip is placed on the 
right hand (relative to a user). Fig. 33B shows the walls 
supporting the front side of the head, while Fig 33A 
does not show the walls for better understanding of the 
state of the head on the laying stand. 

As shown in Figs 33A and 33B the grip 12 of the 
reader 1 can be placed on either the right or left hand 
Oependmg on whether a user is right-handed or left- 
handed, the orientation of the grip of the reader that is 
laid on the stand can be selected freely: 

When intending to have a bar code read a user 
tends to pass the bar code intentionally horizontally or 
vertically by the read window employed Moreover a bar 
code is printed lengthwise on for example a can Thus 
m many cases the width or length direction of an article 
bearing a bar code agrees with the lonqitudmal direction 
of the bar code it may be a matter of course m terms of 



the user's way of maneuvering the reader that the oroc- 
ability mat tne orientation of a bar code passing the r eao 
wmaow is a horizontal or vertical direction is mgn 

When the reader is used as a stationary reader in 

5 order to read a oar code although the angle of the oar 
code need not concern the user it is preferable in con- 
sideration of the aforesaid point that the scanning pat- 
tern supplied from the read window employed includes 
a substantially horizontal or vertical scanning ray 

to When the reader is mounted on the laying stand it 
is angled so that at least one scanning ray constituting 
the scanning pattern supplied from the first read window 
scans horizontally More particularly as shown in Figs 
33A and 33B the reader is placed so that the grip 1 2 of 

'5 the reader 1 slightly slants down When tne reader is 
angled this way. one of scanning rays constituting the 
scanning pattern is scanned horizontally 

Likewise, the reader is placed so that one of the 
scanning rays constituting the scanning pattern sup- 

20 phed through the first read window 13a is scanned ver- 
tically 

Since the scanning pattern thus includes horizontal 
and vertical scanning rays the horizontal or vertical ori- 
entations of bar codes with which the bar codes are 

2S passed at a high probability agree with the scan direc- 
tions of the scanning rays Reading bar codes can be 
achieved more reliably. 

Figs. 34 and 35 are views showing the reader erect- 
ed on the stand in comparison with the reader laid on 

20 the stand Fig 34 shows an erecting stand while the 
Fig 35 shows a laying stand 

As shown in Fig. 34 when the erecting stand is 
used the grip 1 2 is inserted into the holder section The 
reader mounted on the stand is stable However it is 

35 hard to dismount the reader from the stand by holding 
the grip The work of mounting or dismounting the read- 
er is rather hard to do 

As shown in Fig 35 when the laying stand is used 
since the grip of the reader is easy to hold, the work of 

-0 mounting or dismounting the reader can be carried out 
efficiently In. particular when the reader is used as a 
hand-held reader it becomes unnecessary to change 
hands However since the grip is coming out sideways 
it is hard to balance the weight of the reader The reader 

+s mounted on the stand does not become stable immedi- 
ately 

A user is therefore requested to select the erecting 
stand or laying stand by taking account of the usage of 
the reader and the merits and dements of the stands 

50 When the reader is used as a stationary reader or 
gun reader, the scanning pattern supplied through the 
first read window 1 3a is used to perform multi-scan The 
scanning light emitted through the second read window 
1 3b is not directly involved in reading of bar codes 

55 As shown tn Figs' 9 and 14 the supply direction of 
the scanning pattern throuqh the first read window 13a 
is different (has a different angle) from the emission di- 
rection of the scanning light through the second read 
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wmddw 1 3b II scanning light is emitted through both the 
first and second read windows tn case the reader is 
used as a stationary or gun reader when the scanning 
pattern supplied through the first read window is dtrect- 
ed-toward a bar code that is an object of reading the 
scanning tight emitted through the second read window 
travels in a direction completely different from the direc- 
tion toward the bar code that is an object of reading, and 
therefore scans something that has no relation to the 
bar code 

There is a possibility that light reflected from any- 
thing other than a bar code that is an object of reading, 
which has been scanned by the scanning ray emitted 
through the second read window may be detected by 

• the reader This results in noise or incorrect recognition 
by the reader. In this case the reader causes a read 
error 

By contrast when the reader is used as a touch 
reader, the scanning pattern supplied through the first 
read window is not used for bar-code reading. However, 
as shown in Fig 1 3C even when the scanning ray emit- 
ted through the second read window is used to read a 
bar code on a bar-code menu, if scanning rays are still 
emitted through the first read window, a bar code that is 
not an ob|ect of reading is scanned by the scanning rays 
emitted through the first read window The reader then 
detects both reflected light of the scanning rays emitted 
through the first read window and reflected light of the 
scanning rays emitted through the second read window. 

In case the both kinds of reflected light contain bar- 
code data that is valid data, the reader cannot distin- 
guish which is wanted data In particular, since all bar 
codes recorded on a bar-code menu are valid data irre- 
spective of whether the data is or is not required to be 
input, two different bar codes coexist. This leads to a 
problem that double bar-code read occurs In this case 
since it is impossible to input the required information 
alone the input information must be erased or data must 
be input again 

In order to solve* the foregoing problem, according 
to a read form of the reader, it is required to substantially 
invalidate bar-code reading based on scanning light 
emitted through a read window not associated with the 
read form during, for example, a period during which the 
scanning light is emitted through the read window not 
associated with the read form. 

Fig 36 is a view showing part of a polygon mirror 
A structure for use in locating a position scanned by a 

* scanning ray is shown. A disk-like member 222 having 
a plurality of slits is placed on the base of the polygon 
mirror 22. A sensor 221 tor detecting the passage of a 
slit is mounted on the base on which the polygon mirror 
is placed. When detecting passage of a slit, the sensor 
221 outputs a mirror position detection signal 

One of the slits formed on the disk member 222 has 
a larger width in order to indicate a reference polygon 
position The sensor is used to detect the slit indicating 
the positional reference, whereby a control unit of the 



reader which is not snown recognizes :hat * specie 
surface of the polygon mirror has passed the sensor dc- 
sition. Thus the control unit grasps the rotateo state oi 
the polygon mirror and judges to whicn floor mirror 
5 scanning light is incident 

When the reference position is set to a specific do- 
sition of the polygon mirror it can be recognized that the 
specific position of the polygon mirror has oassed the 
sensor position By counting the numoer of slits passea 
io after the detection of the reference position it can be 
checked readily which surface of the polygon mirror has 
passed the sensor position 

Fig 37 shows the waveform of an output of the sen- 
sor shown in Fig. 36 and the waveform of a mirror posi- 
*5 iron detection signal based on the output. Fig 37 shows 
the sensor output and mirror position detection signal 
In Fig. 37. tn is associated with the first reflection sur- 
face. (2) is associated with the second reflection sur- 
face (3) is associated with the third reflection surface 
20 and (4) is associated with the fourth reflection surface 
Furthermore in Fig 37 reference numerals 23-1 to 
23-8 denote the floor mirrors to which scanning light re- 
flected from the respective reflection surfaces is incident 
and which correspond to the floor mirrors shown in Fig 
25 7 a Herein, although "23-1 to 23-5* is written in Fig. 37 
when the polygon mirror is rotating clockwise in Fig 7A 
the actual scanning order is the floor mirrors 23-3. 23-2 
23-1 23-5. and 23-4 

The sensor output shown in Fig 37 is driven on eve- 
30. ry time a slit is detected, and driven off for the other 
things The duration during which the output is on is 
comparable to the width of a slit As shown in Fig 37 
the wide slit serving as a positional reference is formed 
so that it will be detected when scanning light reflected 
35 from the first reflection surface starts scanning the floor 
mirrors 23-1 to 23-5 (actually the floor mirror 23-3) 

When the wide slit is detected the on duration of 
the sensor output is long The control unit of the reader 
which is not shown recognizes that the scanning light 
■*o reflected from the first reflection surface of the polygon 
mirror has started scanning the floor mirror 23-3 

The number of slits formed on the disk member is 
predetermined. It is also predetermined which slit is as- 
sociated with which position of which reflection surface 
•*5 of the polygon mirror Once the positional relationships 
of the reference slit passing the sensor with the reflec- 
tion surfaces of the polygon mirror are pre-set in the con- 
trol unit or the like the control unit can readily grasp 
which reflection surface of the polygon mirror is reflect- 
so mg light and which floor mirror is being scanned by the 
reflected light by counting the number of slits that have 
passed the sensor after the detection of the reference 
slit. The control unit then recognizes the period during 
which scanning light reflecting from the fourth reflection 
55 surface of the polygon mirror is scanning the floor mirror 
E8 and as shown in Fig 37 retains the mirror position 
detection signal in the on state during the period 

Fig 38 is a functional block diagram of the reader 
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In Fig 3c reference numeral 221 denotes a sensor 
mounted on the base of the polygon mirror The sensor 
'221 detects a slit 223. 225 denotes a control unit forcon- 
trolling the operations of the reader 226 denotes a coun- 
ter for counting the number of outputs of the sensor 221 
21 denotes a laser diode serving as a light source 227 
denotes a light detection circuit for detecting light reflect- 
ed from a bar code The operations of the laser diode 
21 and light detection circuit 227 are controlled by the 
control unit 225. 

Furthermore, reference numeral 224 denotes a 
mode selection switch The reader has two read modes 
a first read mode (multi-scanning mode) in wmch a scan- 
ning pattern composed of a plurality of scanning rays 
emitted through the first read window is supplied and a 
second read mode (single-scanning mode) in which one 
scanning ray is emitted through the second read win- 
dow A user manipulates the mode selection switch 
when he/she needs it. whereby the first read mode and 
second read mode can be changed. Thus, the user can 
designate a desired read mode 

Fig. 39 is a flowchart describing read mode change 
achieved by manipulating the mode selection switch 
The control unit always monitors if the mode selection 
switch has been manipulated (step 901) When the 
mode selection switch is not manipulated the read 
mode is regarded as the multi-scanning mode (step 
903) and the light source is controlled so that scanning 
light will be emitted through the first read window. 

In contrast when it is detected that the mode selec- 
tion switch has been manipulated, the control unit 
changes the read mode into the signal-scanning mode 
and controls-lighting of the light source so that scanning 
light will be emitted through the second read window 
alone (step 902) 

Based on the thus-selected read mode bar-code 
reading is executed. 

Fig. 40 is a flowchart describing how to control light- 
ing df the light source more particularly 

What is needed in multi-scanning mode is scanning 
light emitted through the first read window 13a Scan- 
ning light reflected from the floor mirror 23-6 is not need- 
ed to read bar codes By contrast, what is needed in 
single-scanning mode is only the scanning light emitted 
through the second read window 1 3b. Only the scanning 
light reflected from the floor mirror 23-S is needed and 
the other scanning light is not needed. 

When the read mode is set to single-scanning, the 
control unit operates the laser light source only during 
a period during which light reflected from the polygon 
mirror is scanning the floor mirror 23-5 (Step 907) and 
reads a bar code By contrast, when the read mode is 
set to the multi-scanning mode, the control unit does not 
operate the laser light source during a period during 
which the floor mirror 23-5 is scanned (step 90S) and 
reads a bar code 

Owing to the foregoing lighting control scanning 
light can be emitted only through the read window as- 



sociated with each read mode 

Fig 4i shows the waveforms of outputs of the com- 
ponents shown in Fig. 35 

An output from the mode selection switch is fed to 

s the control unit For selecting the first read mode 'for 
emitting scanning light througn the first read window 
1 3a i the output is driven off For selecting the second 
read mode (for emitting scanning light through the sec- 
ond read window 1 3b). the output is driven on The con- 

to trol unit checks the output of the mode selection switch 
to see which read mode is selected Depending on the 
result, the control unit controls lighting of the laser dioae 
The mirror position detection signal is identical to 
the one shown in Fig 37 and remains on during a period 

'5 during which light reflected from the fourth surface of the 
polygon mirror is scanning the floor mirror 23-5 

During a period during which the mode selection 
switch remains on because a user intends to use tne 
reader in second read mode or as a touch reader scan- 

20' nmg light is emitted through the second read window 
13b but scanning light must not be emitted througn the 
first read window 1 3a. For a period during which the mir- 
ror position detection signal remains on. the control unit 
gives control so as to light the laser light source For a 

25 period during which the mirror position detection signal 
remains off (the floor mirrors 23-1 to 23-7 are being 
scanned), the control unit gives control so as not to op- 
erate the laser light source Thus laser light is emitted 
only through the second read window 13b When the 

o0 reader is used as a touch reader in order to read a bar- 
code menu, it can be prevented that scanning light emit- 
ted through the first read window scans an unrelated bar 
code to cause a double read 

When a user uses the reader as a stationary or gun 

3$ reader, the output of the mode selection switch is driven 
off Based on this fact, for a. period during which the mir- 
ror position detection signal remains off. the control unit 
operates the laser light source For a period during 
which the mirror position detection signal remains on . 

•to (scanning light reflected from the fourth reflection sur- 
face of the polygon mirror is scanning the floor mirror 
23-5) the control unit does not operate the laser light 
source 

Owing to the foregoing control, even when the read- 
er is used as a stationary or gun reader it can be pre- 
vented that scanning light is emitted through the second 
read window 1 3b. It can be prevented that any unrelated 
thing other than a bar code is scanned 

Fig. 42 is a view showing an example of a mode 

so selection switch. Fig. 42 shows the back side of the 
reader. The reader of the embodiment shown in Fig 42 
has a mode selection switch 1 5d on the back side there- 
of. The mode selection switch 1 5d is manipulated by the 
index finger or thumb of a user's hand holding the grip 

55 it is required to form the mode selection switch at a 
position permitting easy manipulation by a finger of n 
hand holding the grip In particular either a person hav- 
ing large hands or a person having small hnnds must 
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be able to manipulate the mode selection switch in the 
same manner 

The mode selection switch is formed even on lor 
example, the reader shown in Fig. 1 5 In the case shown 
Fig 15. the mode selection switch 15b is shaped like a 
letter V Owing to the shape like a letter V the mode 
selection switch can be made long and wide. 

The position on the switch at which the finger is rest- 
ed varies depending on whether the switch is manipu- 
lated by an maex finger or by a thumb. However since 
the mode selection switch is made long, either the index 
finger or thumb can press the mode selection switch. 
Since the mode selection switch is made wide, either a 
person having long fingers or a person having short fin- 
gers can manipulate the mode selection switch in the 
same manner. 

Fig. 43 is a view showing a state in which the mode 
selection switch (function change switch) is pressed by 
an index finger In this case, a user holds the grip with 
all his/her fingers except the index finger and stretches 
the index finger The mode selection switch is located 
at a position at which the stretched index finger lies 

When the grip is held as shown in Fig. 43. the index 
finger and thumb of a maneuvering person is spaced 
like a letter V. though it depends on the person When 
the grip is held by a right hand, the index finger lies on 
the right-hand part of the mode selection switch When 
the grip is held by a left hand, the index finger lies on 
the left-hand part of the mode selection switch Since 
the mode selection switch is made wide, as shown in 
Fig 43. when the grip is held, the index finger can be 
rested on the mode selection switch in a natural manner 
Furthermore whichever of a right hand and left hand is 
used, the mode selection switch can be manipulated in 
the same manner 

Fig. 44 is a view showing a state m which the mode 
selection switch (function change switch) is manipulated 
by a thumb In this case, the grip is held by all the fingers 
except the thumb and the root of the thumb 

When a thumb is used to manipulate the mode se- 
lection switch, the thumb manipulates the root of the 
mode selection switch mainly 

As mentioned above, the position of the finger var- 
ies depending on whether an index finger is used to ma- 
nipulate the mode selection switch or a thumb is used 
thereto. Since the mode selection switch is made long, 
the switch can be used for switching by an index finger 
or by a thumb Since the mode selection switch is 
shaped like a letter V. the switch can be pressed reliably 
in whatever manner it is manipulated. 

Figs. 45A and 45B are views showing a V-shaped 
switch plate. The switch plate shown in Figs. 45A and 
45B is supported at three points. Three fulcrums: ful- 
crums A. B. and C are set at the apices of the switch 
plate The apices serving as the fulcrums are inserted 
into openings, which are not shown formed in the back 
side of the reader and then supported by juts in the 
openings. A claw is formed at the lip of each apex serv- 



ing as a fulcrum. The claws prevent floating of eacn apex 
serving as a fulcrum 

A switch is incorporated in an area of the reader 
body coincident with the center of the switch plate 

s When the-switch plate is manipulated, the switch is de- 
pressed. Whichever position of the switch plate is ma- 
nipulated the depressing section of the switch incorpo- 
rated in the reader body can be depressed Unlike a 
structure in which a switch lies at only one point even 

io a person having small hands will find it easy to manip- 
ulate the switch The switch plate is constrained to go 
slightly upward by means of a spring or the like within 
the switch. 

Figs. 46A and 46B are diagrams for explaining the 

i5 operation of the switch plate Herein letters A B and C 
denote fulcrums shown in Figs. 45A and 45B The out- 
line of the switch plate is not shown 

Fig 46 A shows a state in which a portion of the 
switch plate in the vicinity of fulcrum A is manipulated. 

20 and Fig 46B shows a state in which a portion of the 
switch plate in the vicinity of fulcrum B is manipulated 
When the portion of the switch piate in the vicinity of 
fulcrum A is manipulated, the apices serving as fulcrums 
B and C are fixed A straight line linking the apices of 

25 fulcrums B and C acts as a pivot of the switching plate. 
When the portion of the switch plate in the vicinity of 
fulcrum A is manipulated, the switch plate is pressed 
down with the line linking the apices of fulcrums B and 
C as a pivot Thus the switch is depressed. 

30 Likewise when the portion of the switch plate- in the 
vicinity of fulcrum B is manipulated the apices of ful- 
crums A and C are fixed. The straight line linking the 
apices of fulcrums A and C acts as a pivot of the switch 
plate The switch plate is pressed down, and the switch 

35 is thus depressed. 

As mentioned above, since the switch plate is at- 
tached whichever portion of the switch plate is manip- 
ulated, the switch can be depressed The mode selec- 
tion switch can be manipulated in a stable manner irre- 

-«? spective of the size of a user's hand. The number of ful- 
crums need not be three However, when three luicrums 
are set -a pivot {rotation axis) relative to a pressed point 
can be determined uniquely For actuating the switch 
most reliably, the structure of the switch plate having 

is three fulcrums is most effective. 

The switch plate is attached to the reader so that it 
will not come out of the back side of the reader If the 
switch plate jutted out of the back side of the reader, 
there would arise a possibility that when the reader is 

50 placed on a tabtetop with the back side thereof facing 
down, the read mode of the reader is changed to one 
not intended by a user. 

Fig. 47 is a view showing another function change 
switch In the case shown in Fig. 47 a change switch 

S5 i5e for front-side manipulation is located in the vicinity 
of the root of the grip The position of the switch is a 
position at which an index finger lies when the grip is 
held by a hand The front-side change switch can there- 
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fore be manipulated by the index finger in particular the 
shape of the switch makes it possible to form the switch 
at almost the same position as the trigger switch 1 5a of 
the gun reader shown in Fig 3. The change switch can 
be manipulated easily 

In the case shown in Fig' 47. the mode selection 
"switch on the back side of the reader is omitted How- 
ever, the mode selection switch may of course be 
formed on each of the back side and front side of the 
reader. 

Fig. 48 is a view showing yet another example of a 
change switch. In the case shown in Fig 45. side switch- 
es are formed on the lateral sides of the head of the 
reader The side switches are a side switch I5f located 
on the left-hand side of the reader and a side switch 1 5g 
located on the right-hand side thereof 

When the grip is held by a hand, the thumb and in- 
dex finger can be rested on the side switches When the 
grip is held by a right hand, the thumb is used to manip- 
ulate the side switch I5f and the index finger is used to 
manipulate the side switch I5g. The grip is held by the 
remaining fingers When the grip is held by a left hand 
the thumb and index finger are used to manipulate the 
opposite switches. Thus, in consideration of the uses of 
both the right and left hands for manipulation of a switch 
the side switches are located on the lateral sides of the 
reader respectively. Owing to this layout, the two switch- 
es can be manipulated simultaneously with ease Need- 
less to say. only one of the side switches may be ma- 
nipulated. 

In the case of the reader shown in Fig 45. since the 
side switches are located on both the lateral sides of the 
reader In an effort to make the most of this structure, 
the functions of the side switches may be varied de- 
pending on whether one of the side switches is manip- 
ulated or both thereof are manipulated simultaneously 

When one of the side switches is manipulated the 
side switch acts as a mode selection switch. In this case 
it does not count whichever of the side switches is ma- 
nipulated. 

When both the side switches are manipulated si- 
multaneously, the side switches do not act as mode se- 
lection switches but are assigned completely different 
functions. 

For example, when one of the right and left side 
switches is manipulated (it does not count whichever of 
the side switches is manipulated), the read mode is 
changed from one to the other. When the right and left 
side switches are manipulated simultaneously, special 
reading, for example, repetitive input of a product to be 
read is executed. 

The control unit of the reader always monitors the 
manipulation situations of the right and left side switch- 
es, judges whether both the right and left side switches 
are manipulated simultaneously or one of the side 
switches is manipulated and selects processing to be 
executed on the basis of the result of the judgment 

In case a plurality of bar codes representing the 



same kind of contents are read for example when a 
plurality of articles are registered at a time it is time- 
consuming to read the bar codes one by one A reader 
having a repetitive input function is known 

= For using the repetitive mout function first a bar 

code is read In principle a repeat input key is manipu- 
lated by the number of articles of which bar coaes must 
be input. The repeat input key acts as a counter key 
The frequency of manipulating the key is counted by the 

to reader whereby it is judged how many articles are of 
the same product 

Using the foregoing reoetitive input function bar 
codes borne by articles of the same product need not 
be read one by one 

In this embodiment, two kinds of functions can be 
assigned to the side switches by distinguishing simulta- 
neous manipulation of two side switches from manipu- 
lation of one of the side switches That is to say the func- 
tions of the side switches are varied depenamg on 

20 whether one of the side switches is manipulated or both 
thereof are manipulated simultaneously Thus, the func- 
tions of switches such as the capabilities of the. repeat 
input key and mode selection switch can be changed 
according to the number of the switches that have been 

25 manipulated. This leads to a reduction in number of 
switches or keys 

For executing reading according to a read mode 
herein, read modes are changed by controlling lighting 
of the laser light source in such a manner that when 

30 scanning light is emitted through the first read window 
13a. scanning light is not emitted through the second 
read window 13b and that when scanning light is emit- 
ted through the second read window 1 3b. scanning light 
is not emitted through .the first read window 13a. How- 

35 ever, read mode change is not limited to this method 

Fig 49 is a diagram for explaining read mode 
change according to another method. Fig. 49 shows an 
output of the mode selection switch a mirror position 
detection signal and a light detection circuit control sig- 

•*o nal used to control the light detection circuit and sent 
from the control unit. Even in the case shown in Fig 49. 
the internal components of the reader are identical to 
those shown in Fig. 38. Locating a scan position ts car- 
ried out by means of the structure shown in Figs. 36 and 

-*5 37. that is. by counting the number of slits formed on the 
disk member 

The light detection circuit control signal is a signal 
used to control whether the light detection circuit should 
be actuated or halted During a period during which the 

so hght detection circuit control signal remains on. the light 
detection circuit operates. During a period during which 
the light detection circuit control signal remains off. the 
light detection circuit does not operate. 

In the case shown in Fig 49 when the mode selec- 
ts non switch is used to select the window 1 3b that is. the 
single-scanning mode the control unit drives the light 
detection circuit control signal on for a period during 
which the mirror position detection signal remains on 
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and drives the light detection circuit control signal off for 
a period during which the mirror position detection signal 
remains oft When the single-scanning mode is select- 
ed, therefore, the operation of the light detection circuit 
is validated only for a period during which scanning light 
is being emitted through the second read window 13b. 
and invalidated for the other periods. 

In single-scanning mode, therefore even if scan- 
ning light is emitted through the first read window 13a 
the light detection circuit does not receive light reflected 
from a bar code or the like. Even if a barcode other than 
a specific bar code that is an object of reading is 
scanned during the period, a reading operation is sub- 
stantially invalidated. During the period during which 
scanning light is being emitted through the second read 
window 1 3b the operation of the light detection circuit 
is valid. Bar-code reading is therefore enabled 

By contrast, in multi-scanning mode the output of 
the mode selection switch is off. Based on this fact the 
control unit drives the light detection circuit control sig- 
nal on for a period during which the mirror position de- 
tection signal remains off. and thus validates the oper- 
ation of the light detection circuit. For a period during 
which the mirror position detection signal remaines on. 
the control unit drives the light detection circuit control 
signal off and thus invalidates the operation of the light 
detection circuit 

For a period during which scanning light is emitted 
through the first read window, therefore the operation 
of the light detection circuit is validated and bar-code 
reading is enabled. For a period during which scanning 
light is being emitted through the second read window, 
the operation of the light detection circuit is invalidated. 
Although the scanning light is emitted through the sec- 
ond read window, the light detection circuit does not re- 
ceive reflected light 

Fig. 50 is a diagram describing the foregoing control ■ 
in the form of a flowchart The control unit first judges a 
designated read mode (step 911) When the single- 
scanning mode is selected, the light detection circuit is 
allowed to operate during a period during which the floor 
mirror 23-8 is being scanned. In contrast, when the mul- 
ti-scanning mode is selected, the control unit does not 
allow the light detection circuit to operate during the pe- 
riod during which the floor mirror 23-3 is being scanned, 
but allows the light detection circuit to operate during a 
period during which any other floor mirror is being 
scanned (step 913). 

As mentioned above, when the control operation 
described in Figs. 49 and 50 is carried out. even if control 
is not given to operating the laser diode a bar-code 
reading operation can be substantially invalidated for a 
period during which scanning light is emitted through a 
read window not associated with a read mode 

Changing validation of the operation of the light de- 
tection circuit into invalidation thereof or vice versa may 
be achieved by changing the operation of the light re- 
ceiving device from one to the other or by invalidating 



the operation of a circuit for processing a signai output 
from the light receiving device incidentally read data is 
decoded within the reader Validation of a decoding op- 
eration may be changed into invalidation thereof or vice 
5 versa 

Fig. 51 is a flowchan describing controlling of the 
state of a decoding circuit according to a scanning situ- 
ation In the case shown tn Fig 51 when determining 
that the read mode is the single-scanning mode the 
to control unit allows the decoding circuit to operate during 
a period during which the floor mirror 23-5 is being 
scanned and to halt during any other period {step 917) 
By contrast, when determining that the multi-scan- 
ning mode has been selected the control unit invali- 
lS dates the operation of the decoding circuit for the period 
during which the floor mirror 23-8 is being scanned, and 
validates it during any other period (step 91 8) 

Alternatively, changing validation of the light detec- 
tion circuit or the like into invalidation thereof or vice ver- 
20 sa and controlling lighting or putting out of the laser di- 
ode may be effected in combination. This makes it pos- 
sible to prevent emission of scanning light through a win- 
dow not associated with a read mode and to prevent 
extraneous light entering through a read window during 
25 the period from being detected by the light detection cir- 
cuit Consequently, a read mode change operation can 
be carried out more reliably 

Fig. 52 is a diagram showing another arrangement 
for executing read mode change In the case shown in 
30 Fig. 52 a' mirror corresponding to the floor mirror 23-8 
is not included. The angle of one floor mirror 23- V (cor- 
responding to the floor mirror 23-1 in Fig 7) is made 
variable depending on the operation of a solenoid 28 
The solenoid 28 is movable right and left in Fig. 52 
35 and has an arm at the tip thereof The arm is provided 
with the floor mirror"23-V The angle of the floor mirror 
23- T is therefore varied with the right or left movement 
of the solenoid 23. 

When the floor mirror 23-1 ' lies at a first position (m- 
-*o dicated with solid lines in Fig. 52) scanning light reflect- 
ed from the floor mirror 23- V is emitted through the first 
read window 13a By contrast when the floor mirror 
23-1 ' lies at a second position (indicated with dashed 
lines in Fig. 52). scanning light reflected from the floor 
15 mirror 23-1 ' is emitted through the second read window 
13b. 

When the reader is used as a stationary or gun 
reader, the floor mirror is set at the first position. When 
the reader is used as a touch reader, the floor mirror 

so 23- V is set at the second position. Controlling position- 
ing of the floor mirror 23- V is performed with the manip- 
ulation of the mode selection switch 13b. 

When the output of the mode selection switch is on 
that is. when the single-scanning mode is selected, the 

55 control unit actuates the solenoid 28 so as to move the 
Moor mirror 23-1* to the second position When the out- 
put of the mode selection switch is off that is when the 
multi-scanning mode is selected, the control unit actu- 
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ates the solenoid accordingly so as to move the floor 
mirror 23- V to the first position 

Owing to the foregoing arrangement in multi-scan- 
ning mode scanning light is not emitted through the sec- 
ond read window 1 3b However, in single-scanning 
mode, scanning light is emitted through not only the sec- 
ond read window 1 3b but also the first read window 1 3a 
When the single-scanning mode is selected, therefore 
it is required to invalidate a bar-code reading operation 
for a period during which scanning light is being emitted 
through the first read window 

Fig. 53 is a diagram showing the waveforms of sig- 
nals used for the above control. In Fig. 53. an output of 
the mode selection switch is identical to the one shown 
in Fig 41 or 49 A mirror position detection signal re- 
mains on during a period during which light reflected 
from a reflection surface of the polygon mirror is scan- 
ning the floor mirror 23-1'. and remains off during any 
other period during which any other floor mirror is being 
scanned in this case, the period during which the mirror 
position detection signal remains on may be limited to 
a period associated with any specific reflection surface 
or may be any of periods associated with a plurality of 
reflection surfaces In the case shown in Fig 53 the mir- 
ror position detection signal remains on only while light 
reflected from one specific reflection surface of the pol- 
ygon mirror is scanning the floor mirror 23-1' 

A light source control signal is used to control light- 
ing of the laser light source When the signal is driven 
on the laser light source is lit. When it is driven off. the 
laser light source is put out 

In the case shown in Fig. 53. when the multi-scan- 
ning mode is selected (the output of the mode selection 
switch is driven off), the laser light source is lit irrespec- 
tive of the scan position of light reflected from the poly- 
gon mirror In contrast, when the single-scanning mode 
is selected, the light source control signal is driven on 
for a period during which the mirror position detection 
signal remains on: that is. the floor mirror 23- V is being 
scanned. The laser light source is thus lit For any other 
period, the light source control signal is driven off. and 
thus the laser light source is put out 

Fig. 54 is a flowchart describing the foregoing con- 
trol. When a designated read mode is the single-scan- 
ning mode, the control unit drives the solenoid so as to 
move the floor mirror 23- V to position b (step 922). For 
only the period during which the floor mirror 23-1 ' is be- 
ing scanned, is the laser light source lit (step 923) 

By contrast, when the multi-scanning" mode is se- 
lected, the control unit drives the solenoid so as to move 
the floor mirror 23- V to position a (Step 924). Thus, the 
laser light source is lit all the time (step 925). 

As mentioned above, the arrangement shown in 
Fig 52 is used to give the control described in Figs 53 
and 54 In multi-scanning mode therefore scanning 
light is emitted only through the first read window 13a 
In single-scanning mode scanning light is emitted only 
through the second read window 1 3b Only for a period 



during which scanning light is being emitted throuqn a 
read window associated with a read mode is a reading 
operation validated. Consequently incorrect detection 
of noise or double reading can be prevented 
? In the case shown in Fig 52. operation of the nght 

source is controlled In the reaaer having the arrange- 
ment shown in Fig 52 validation and invalidation of the 
light detection circuit or of decoding may be changed 
Fig. 55 is a view showing a state in which the reader 
io is placed directly on a tabietop (without the use of the 
stand) in Fig 55. the reader is laid on the tabietop As 
seen from the top view in Fig 15 the lateral sides of the 
head of the reader are chamfered obliquely. When the 
reader is placed on a tabietop the read wtnaow em- 
15 ployed faces obliquely up by an angle corresponding to 
the angulation of the lateral sides of the reader A bar- 
code read area is therefore located obhqueiy above,the 
reader 

When the reader is placed on a tabietop articles 
bearing bar codes that are objects of reading pass 
above the reader The read window employed is there- 
fore directed upward so that a read area will be located 
obliquely above the reader. Thus the read area is set 
in the vicinity of the positions of passing articles Thus 
the maneuver for oar-code reading can be achieved 
easily 

By contrast if the read window faces substantially, 
horizontally, part of a scan range covered by scanning 
light would be intercepted by the tabietop. This poses a 
problem that the scan range becomes substantially nar- 
row. Moreover, since bar codes must be passed a posi- 
tion very close to the tabietop the maneuverability for 
reading deteriorates 

As mentioned above, when the reader is placed on 
a tabietop without the use ot the stand or the like the 
read window employed is directed obliquely upward so 
that scanning light will be emitted upward Thus, the 
maneuverability for reading can be improved. 

When the reader shown in Fig 55 is used as a hand- 
held reader, similarly to when the laying stand shown in 
Figs. 33A and 33B is used, the grip of the reader can be 
held readily. Hands need not be changed in order to 
grasp the reader In the case of the reader shown in Fig. 
55. especially, since the stand is unnecessary both the 
capabilities of a stationary reader and hand-held reader 
can be realized using the one reader. 

When the reader is placed on a tabietop like the 
reader shown in Fig. 55. the multi-scanning mode is ex- 
ecuted in principle When the reader is placed on a tab- 
ietop. one of the lateral sides of the reader is in contact 
with the tabietop This nature of the reader is utilized in 
order to change read modes automatically 

Fig. 56 is a view showing a reader having mode de- 
tection sensors on the lateral sides thereof As. shown 
in Fig 56 the mode detection sensors are placed one 
by one on the lateral sides of the reader Tho mccc ao- 
tection sensors may be for example optica souses 'c» 
detecting a quantity of incident light 
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Fig. 57 shows a stale in which the reader having the 
mode detection sensors which is shown in Fig 56 is 
placed on a tabletop Jhe reader is fundamentally iden- 
tical to the one shown in Fig 55 except the presence of 
the mode detection sensors In the case of the reader 
shown in Fig 57 the reader is placed on the tabletop 
so that the right-hand side ion the side of the mode de- 
tection sensor 1 7L) of the reader with respect to the front 
side of the reader will be the top side 

In the state shown in Fig. 57 extraneous light enters 
the mode detection sensor L. The quantity of light inci- 
dent to the mode detection sensor 17L does not de- 
crease. By contrast, the mode detection sensor 1 7R (not 
shown) is in contact with the tabletop The quantity of 
light incident to the mode detection sensor 1 7R decreas- 
es compared with that incident to the mode detection 
sensor L. By utilizing the relationship between the state 
of the reader and the quantities of light incident to the 
mode detection sensors the read mode is changed into 
a read mode suitable for the state of the reader on the 
basis of the quantities of light incident to the mode de- 
tection sensors 

Fig. 55 is a flowchart describing control of read 
mode change using the mode detection sensors. 

The control unit judges on the basis of the quantities 
of light incident to two mode detection sensors if the 
reader is placed on a tabletop istep 931) When it is 
judged that the reader has been placed on the tabletop 
(the quantity of light incident to one of the light detection 
sensors decreases), the reader is changed into the mul- 
ti-scanning mode (step 933) When the quantities of light 
incident to the mode detection sensors remain un- 
changed, the control unit changes the reader into the 
single-scanning mode (step 932) 

As mentioned above read modes are changed au- 
tomatically according to whether the reader is placed on 
a tabletop or it is not placed thereon (used as a hand- 
held reader) This obviates the necessity of forming the 
mode selection switch on the reader. 

When bar-code reading is carried out with the mode 
selection switch held down, there is a possibility that a 
user may release the mode selection switch carelessly. 
In this case, read modes are changed, though a user 
does not intend it. In particular, when the switch is re- 
leased in the course of the single-scanning mode that 
has been set in order to read a bar code on a bar-code 
menu, if the single-scanning mode is changed into the 
multi-scanning mode, there arises a fear that a bar code 
other than the bar code that is an object of reading may 
be read. Since the tncorrectly-read bar code is proper 
data, the reader recognizes that a correct bar code has 
been read and reports the result to the user. When the 
user remains unaware of the fact that read modes have 
been changed, if the user continues processing, incor- 
rectly-mput data is finalized as input data. 

However, owing to the operation of the mode detec- 
tion sensors, since read modes are automatically 
changed according to the placed stale of the reader, it 



can be prevented that a read moae is changed into an- 
other read mode that is not intended oy a user Conse- 
quently incorrect input of data can be reduced to the 
greatest extent 

5 When the reader is not placed on a tabletop a read 

mode may be either the multi-scanning mode or single- 
scanning mode. A read mode desired by a user may be 
selected For example even when the reader is used 
as a hand-held reader a suitable read mode is varied 

to depending on whether the reaoer is used as a louch 
reader or a gun reader When the aforesaid moae se- 
lection switch is included in the reader having the mode 
detection sensors, if the reader is used as a hand-held 
reader read modes can be changed using the mode se- 

'5 lection switch. 

Fig. 59 is a flowchart describing an example of con- 
trol of read mode change to be employed in the forego- 
ing situation When the control unit detects that the 
quantities of light incident to the mode detection sensors 

20 remain unchanged, it seis the read mode to the single- 
scanning mode for hand-held reading (step 942) There- 
after, the control unit monitors if the mode selection 
switch has been manipulated istep 944) When the 
mode selection switch is not manipulated the smgle- 

2S scanning mode is retained (step 946) By contrast, when 
a user intends to use the reader as a gun reader if it is 
detected that the mode selection switch has been ma- 
nipulated, the control unit changes the read mode into 
the multi-scanning mode (step 945). Bar-code reading 

30 is then executed 

Fig. 60 shows a variant of the reader shown in Fig 
56 The reader shown in Fig 60 has detection switches, 
which may be microswitches in place of the optical 
mode detection sensors When the reader shown in Fig. 

3S 60 is placed on a tabletop as shown in Fig. 57. the de- 
tection switch on the side of the reader in contact with 
the tabletop is pressed by the tabletop 

Fig. 61 is a flowchart describing control of read 
mode selection to be performed in the reader shown in 

•to Fig. 60. 

The control unit monitors if the mode detection 
switches have been depressed (step 951). When it is 
judged that either of the detection switches has been 
depressed and that the reader has been placed on a 

J 5 tabletop. the read mode is changed into the multi-scan- 
ning mode (step 953). 

When it has not been detected that either of the de- 
tection switches has been detected, the read mode may 
be set to a read mode desired by a user (for example 

so the multi-scanning mode is retained) in the same man- 
ner as that in the reader shown in Fig. 51 ) When the 
multi-scanning mode is retained, it can be changed into 
the single-scanning mode by. for example manipulating 
the mode selection switch 

ss Alternatively, a microswttch may be formed by (he 
second read window 1 3b as described below When (he 
second read window 13b is brought into contact with ^ 
menu sheet or the like the mtcroswitch is lurnec on m 
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order to select the single-scanning mode 

Fig. 62 is a view for explaining a mecnanism for 
changing the read moae into the multi-scanning mode 
when the reader is erected on the stand Fig 63 is a 
flowchart describing control of read moae selection to 
be performed in the reader shown in Fig 62 

A detector (setting sensor) 1 21 that is a mtcroswitch 
is placed on the base of the reader A detection jut is 
formed on the base of the holder section of the stand 
The position of the detection jut coinciaes with the po- 
sition of the detector inside the reader when the reader 
is mounted on the stand. 

When the reader is mounted on the stand, the de- 
tector in the reader is pressed by the detection jut The 
control unit of the reader monitors the state of the de- 
tector 121 (step 951) When detecting that the detector 
has been pressed, the control unit judges that the reader 
has been mounted on the stand and changes the read 
mode into the multi-scanning mode (step 952). 

When the detector has not been pressed it is 
thought that the reader is used as a hand-held reader 
In this case, the read mode may be set to the single- 
scanning mode or multi-scanning mode Whichever of 
the modes is selected depends on in what form a user 
uses the hand-held reader A read mode is set accord- 
ingly. 

In case the reader is used as a gun reader frequent- 
ly, although the reader is used as a hand-held reader, 
the read mode should be set to the multi-scanning 
mode Changing into the single-scanning mode should 
be performed with the manipulation of the mode selec- 
tion switch. 

On the contrary in case the reader is used as a 
touch reader more frequently since the reader is used 
as a hand-held reader, the read mode should be set to 
the single-scanning mode For using the reader as a gun 
reader, the mode selection switch is manipulated in this 
case unlike the aforesaid system design in which the 
read mode is changed into the single-scanning mode 
with the manipulation of the mode selection switch, the 
control unit changes the read mode from the single- 
scanning mode to the multi-scanning mode When the 
mode selection switch is manipulated, the control unit 
changes the read mode into the multi-scanning mode. 
When the mode selection switch is not manipulated {the 
reader is used as a hand-held reader), the single-scan- 
ning mode is set 

In a state in which the reader is set to the*single- 
scanning mode for reading a bar code on a menu sheet 
or the like, all barcodes located close to the second read 
window 13b are read. This poses a problem that when 
the second read window 13b approaches an intended 
bar code, another bar code located close by may be 
read For preventing occurrence of such a problem as 
shown in Fig 62. microswitches (window switches) 
1 = 1 R and 1 51 L are arranged by both edges of the sec- 
ond read window 1 3b so that when the second read win- 
dow 1 3b is used to read a bar code on n menu sheet or 



the like the switches 1 5 1 R and 1 5 1 L will be turned on 
Fig 64 is a flowchart describing control of r -eaa 
mode selection to be performed when the foregoing win- 
dow switches are arranged 

5 If it is judged at step 96 1 that the single-scanning 

mode has been designated, the laser diode is turned off 
(step 962) it is then judged if the winaow switches 1 51 L 
and 191 R are on (step 963) If the switches are on the 
laser diode is turned on only when the laser beam scans 

io the floor mirror 23-5 (Step 964) A bar code is then read 
(Step 965) 

Figs 65A ana 65B are views for explaining an ar- 
rangement for changing read modes when the reader is 
laid on the laying stand Fig. 66 is a flowchart for de- 

i$ scribing read mode selection control to be given in the 
reader shown in Figs. 65A and 65B 

In Figs 65A and 65B an optical mark such as a bar 
code for instructing read mode change is formed on the 
inner surface of a wall 642 of all the walls of a laying 

20 stand 64 which is opposed to the second read window 
When the reader is used as a hand-held reader if 
it is presumably used as a touch reader, it is set to the 
single-scanning mode In this state, the operation of the 
reader is substantially invalidated for a period during 

25 which scanning light is emitted through the first read win- 
dow Bar-code reading is enabled only for a period dur- 
ing which scanning light is emitted through the second 
read window. 

In this state, when the reader is mounted on the lay- 

20 mg stand, scanning light emitted through the second 
read window 1 3b scans a bar code 645 formed inside 
the stand Thus the bar code for instructing read mode 
change is read 

The control unit of the reader monitors if the bar 

35 code has been detected by light emitted through the 
second read window When identifying the read bar 
code, the control unit judges that the read bar code in- 
structs read mode change (step 962). The control unit 
then changes the read mode from the single-scanning 

jo mode to the multi-scanning mode (step 964). Control is 
thus given so-that bar-code reading will be valid even 
during the period during which scanning light is emitted 
through the first read window 1 3a 

When the bar code on the laying stand is not de- 

-*5 tected. the control unit retains the single-scanning mode 
as the read mode (step 963). Even after the read mode 
is changed into the multi-scanning mode bar-code 
reading using scanning light emitted through the second 
read window is still valid. In the state in which the reader 

50 is mounted on the laying stand, scanning light emitted 
through the second read window continues scanning 
the bar code for instructing read mode change which is 
formed inside the stand. 

When the reader is dismounted from the laying 

55 stand, the bar code for instructing read mode change 
which is formed inside the stand is no longer detected 
Based on this fact the control unit chanqes the read 
mode from the multi-scanning mode to the smgle-scan- 



25 



49 



EP0 755 018 A2 



50 



ning mode 

Thus, read modes can be changed automatically 
according to whether the reader is mounted on or dis- 
mounted from the laying stand For changing the read 
mode into the multi-scanning mode despite the use of 
the reader as a hand-held reader, for example, the mode 
selection switch is manipulated 

Fig. 67 is a view for explaining another mechanism 
for mode change In Fig. 67. a grip sensor 1 22 is formed 
on the back side of the grip When a user holds the grip 
1 2. the fact is detected by the grip sensor 1 22. The result 
of the detection is reported to the control unit. For ex- 
ample an electrostatic sensor is used as the grip sensor 
122. When a person holds the grip, since the electro- 
static capacity of the grip sensor varies, read modes are 
changed. Even when the grip sensor 122 comes into 
contact with the holder section of the stand, since the 
electrostatic capacity of the grip sensor does not vary, 
read modes are not changed. 

Fig. 55 is a flowchart describing read mode selec- 
tion control to be given in the reader shown in Fig. 67 

When it is detected owing to the grip sensor 122 
that the grip 12 has been held (step 966). the control 
unit changes read modes. In this case, the reader is 
thought to be used as a hand-held reader The control 
unit therefore changes the read mode into the single- 
scanning mode on the basis of the result of the detection 
(step 967) 

The position of the grip sensor 122 is not limited to 
the back side of the grip However since it is the back 
side of the grip where holding can be checked most re- 
liably, it is most effective to form the grip sensor at the 
position 

Most preferably the aforesaid switches or sensors 
used to change read modes should be formed at posi- 
tions not interfering with mounting of the reader on the 
stand. As for the switches or sensors directly manipu- 
lated by a user, they should be formed at positions en- 
suring easy manipulation for the user. 

When the reader is used as a touch reader it is im- 
portant for reliable reading to bring a bar code to scan- 
ning light emitted through the second read window 1 3b 
Fig 69 is a view showing an example of a reader capa- 
ble of notifying a user of a position scanned by a scan- 
ning ray. 

As already described, in a conventional touch read- 
er, an LED is used to illuminate a bar-code surface en- 
tirely. The necessity of positioning a read window strictly 
is therefore low. However, in the case of the reader of 
this embodiment, even when the reader is used as a 
touch reader, a bar code is scanned with a scanning ray 
such as laser light. Unless the bar code is located at a 
position passed by the scanning light, the bar code can- 
not be read. The read window employed must therefore 
be positioned strictly 

The cover 14 is. as already described attached to 
the perimeter of the second read window 13b of the 
reader Scan direction indicator marks 141 indicating the 



start and end points of a unidirectional scanning pattern 
are inscribed on the right hand and left hand of the cover 
This assists a user in checking which position is 
scanned by scanning light 10b emitted through the sec- 

5 ond read window The scanning ray travels along a line 
linking the apices of the triangular marks 

The touch reader has the read window thereof ap- 
proached to a bar code for reading in the case of the 
reader shown in Fig 59 in particular the perimeter of 

*o the second read window is shielded with the cover 14 
It is hard to directly discern a bar code that is an object 
of reading It is also hard to discern which position of the 
bar code is scanned by scanning light emitted through 
the second read window 13b. 

is However, since the marks 141 shown in Fig. 69 are 
inscribed on the cover 1 41 The scan position of a scan- 
ning ray emitted at least through the second read win- 
dow 1 3b can be judged on the basis of the marks It can 
therefore be checked indirectly which part of the bar 

20 code is being scanned. Consequently, the bar code to 
be read can be read reliably. 

Fig 70 is a view showing a variant of the reader 
shown in Fig 69 In Fig. 70 . LED indicators 142 are 
formed at the positions of the scan direction indicator 

25 marks 141 shown in Fig. 69. Compared with the case in 
which the marks are inscribed, when the LED indicators 

1 42 are formed, a user can discern the marks more eas- 
ily and check the scan position of scanning light more 
easily The reader shown in Fig. 70 will prove effective 

30 when a place in which the reader is used is dark 

For reading a bar-code menu when the menu sheet 
is placed on a tabletop the reader approaches a bar 
code from immediately above the bar code If the LED 
indicators were formed on the back side of the reader 

35 the LED indicators would be identified readily However 
when the-menu sheet is held by one hand and the read- 
er is held by the other hand, the lateral side of the reader 
faces a user's face If the LED indicators were formed 
on the back side of the reader the user would find it hard 

J0 to identify them. Even in this situation as shown in Fig 
70. since the LED indicators are formed on the lateral 
sides of the reader the LED indicators can be discerned 
readily 

When the indication color of the LED indicators may 
-*s be varied depending on whether the reader is rested or 
used to read a bar code, the capability of a read check 
indicator can be added to the LEDs shown in Fig. 70 
This enables a user to check reading and a scan position 
of scanning light simultaneously. 
so Fig. 71 is a view showing an example of another 
mechanism for enabling a user to recognize a scan po- 
sition of scanning light emitted through the second read 
window 13b. In the case shown in Fig. 71. projections 

143 indicating a position and direction to and in which 
55 scanning light is emitted are formed on both edges of 

the second read window The projection direction of the 
projections 143 agrees with a direction in which scan- 
ning light is emitted 
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The two projections 143 are brought into contact 
with both edges of a bar code that is an object of reading 
whereby scanning light emitted through the secona read 
window 1 3b can accurately scan the bar code that ts an 
object of reading. The use of such projections obviates 
the necessity of bringing a bar code close to the read 
window employed it can therefore be prevented that the 
bar code is hidden behind the read window When a bar 
code ts hidden behind the read window it cannot be 
checked directly which position of the bar code is 
scanned by the scanning light This problem will not oc- 
cur in the reader shown m Fig 71 The state of a bar 
code being scanned can be discerned directly. 

In the case of the reader shown in Fig. 71 a bar 
code that is an object of reading through the second 
read window 13b is located at the tips of the projections 
1 43. Preferably, the focal position of scanning light emit- 
ted through the second read window 13b should there- 
fore be present in the vicinity of the tips of the projec- 
tions. 

Fig. 72 is a view showing yet another example of a 
mechanism for enabling a user to identify a scan posi- 
tion of scanning light emitted through the second read 
window 1 3b. 

In the reader shown in Fig. 72. crest juts 144 are 
formed at both edges of the cover formed on the perim- 
eter of the second read window The crest juts 1 44 have 
the same significance as the marks shown in Fig 69 
Both edges of a bar code that is an object of reading are 
aligned with the positions of the crest juts whereby 
scanning light emitted through the second read window 
13b can scan the bar code reliably. Even m the case 
shown in Fig. 72 it can be prevented that a bar code 
that is an object of reading is hidden behind the read 
window 

Fig. 73 is a view for explaining a mechanism for pre- 
venting a bar code that is an object of reading from being 
hidden behind the read window employed in the reader 
shown in Fig. 73. a position at which the read window 
1 3b is formed is lowered by one step from the position 
shown in Fig. 70 A transparent'cover 145 for properly 
retaining the spacing between the read window and a 
bar code is attached to the face of the read window 1 3b 

Since the read window is located at a one-step low- 
ered position, even when the reader approaches a bar- 
code surface, the bar code can be discerned from the 
back side of the reader Since a bar code can be dis- 
cerned directly, it can be checked directly and easily 
which position of the bar code is being scanned. More- 
over, for reading a bar code, the bar code is brought into 
contact with the face of the transparent cover. Since the 
transparent cover 145 is attached, the spacing between 
a bar code and the read window can be retained prop- 
erly Consequently, it can be prevented that discerning 
a bar code and checking a scan position from the back 
side of the reader are crippled because the reader has 
approached too closely to the bar code 

When the transparent cover 145 is designed to be 



detachable ana replaceable if the face of the transpar- 
ent cover is flawed because it is Drought ;ntc contact 
with a oar coae the transparent cover can oe replaced 
with a new one Thus the influence of the flaw can oe 
s nullified 

Fig 74 is a view snowing reading of^a bar-code 
menu As shown in Fig 74 the crest juts 1 44 are formed 
on the cover on the perimeter of a reaa window A proper 
space is interposed between a bar code and the read 

■o window (crest juts) This makes it easy to discern me 
bar code ana a scan position 

Moreover the back side 111 of the reader is stream- 
lined If the back side of the reader were angular the 
angular part would interfere with discernment of a bar 

■5 code or scan position However, as shown in Fig 74 
since the back side 111 of the reader is streamlined 
even when the reader is used for hand-held reading 
nothing interferes with discernment of a bar code or 
scan position A position check can be achieved readily 
Fig. 75 is a view showing a variant of the reader 
shown in Fig 74. The back side of the reader shown in 
Fig. 75 has a concave part 113 formed The formation 
of the concave pan 113 makes it easy to check a bar 
code or scan position from the back side of the reader 

25 Figs 76A and 76B are views for explaining check- 

ing of a bar-code position or scan position to be per- 
formed in order to read a bar-code menu 4 The back 
side 111 of the reader shown in Figs 76A and 75B has 
a slope The slope is set to have substantially the same 

30 angle as the angle of-emission of scanning light emitted 
through the second read window 1 3b Since both edges 
of the cover 14 of the second read window 1 3b are 
formed as the juts 114. an operator's line of vision will 
not be intercepted by the second read window of the 

os reader. Consequently, the bar-code position or scan po- 
sition can be checked readily by the operator 

Scanning light emitted through the second read 
window 1 3b travels along a line linking the positions of 
scan position indicator marks 141 inscribed on the lat- 

•to eral sides of the cover 14 When a barcode is positioned 
to lie between extensions of the scan position indicator 
marks 141 the bar code can be scanned reliably 

As apparent from Fig. 76A. a tip 114 of the reader 
is formed linearly so that the reader can readily be 

J 5 aligned with the orientation of a bar code The orienta- 
tion of the tip 114 of the reader agrees with the scan 
direction of a scanning ray emitted through the second 
read window 1 3b When the orientation of a bar code is 
aligned with the linear tip. the bar code can be scanned 

so thoroughly. This leads to more reliable reading 

In Fig 76B. a scan range permitted by multi-dtrec- 
tional scanning light emitted through the first read win- 
dow 13a is illustrated for reference It is seen that the 
multi-directional scanning light scans a wider range than 

ss the scanning light 10b emitted through the second read 
window 1 3b 

Now a description will be made of the reason why 
the scanning light 10b emitted through the second read 
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window 1 3b of the reader shown in Figs 75A and 76B 
is not irradiated vertically to a read surface 

. Fig. 77 A is a diagram showing a state in which scan- 
ning light is irradiated vertically to a bar code Scanning 
light falls on the bar code vertically The scanning light 
is therefore reflected from the bar-code surface sub- 
stantially m its entirety The quantity of light reflected 
from the bar code and received by the reader is there- 
fore very large. When the reader is used as a touch read- 
er, the distance of the read window employed from a bar 
code is so short that the quantity of scanning light irra- 
diated to the bar code is great. When scanning light is 
irradiated vertically to a bar code in this read form, such 
a problem may occur that it becomes hard to detect the 
. contrast of the bar code because of the too large quan- 
tity of reflected light and the bar code cannot therefore 
be read. 

In the conventional touch reader in which an LED 
is used to illuminate a bar code the quantity of light used 
•to illuminate a bar code is not so large as to pose the 
foregoing problem In the reader of this embodiment, 
however, since laser light is used to scan a bar code, 
the quantity of light reflected from the bar code is much 
larger than that in the touch reader using an LED 

In the reader shown in Figs 76A and 76B it is de- 
signed that the emission direction of scanning light emit- 
ted through the second read window 13b is not vertical 
to a bar-code surface. When scanning light is emitted in 
such an angle, as shown in Fig. 77B the scanning light 
is reflected irregularly from the bar-code surface The 
quantity of reflected light received by the reader is small- 
er than the quantity of reflected light cf scanning light 
that is irradiated vertically. Since the distance of a bar 
code from the reader is very small, this reduction in 
quantity of reflected light does not adversely affect bar- 
code reading at all. 

As mentioned above since scanning light emitted 
through the second read window 1 3b and used to read 
a closely-located bar code is irradiated in the direction 
shown in Figs 76A and 76B it can be prevented that 
the quantity of light reflected from the bar code becomes 
too large Moreover, the quantity of reflected light can 
be optimized for detection of a bar code. 

Fig. 78 is a side sectional view of the reader of this 
embodiment. 

A printed-circuit board 120 including a control unit 
for controlling the reader is incorporated in the reader. 
The printed-circuit board extends from the head to the 
rear end of the grip An interface cable 3 to be coupled 
with an external unit is pined with one end of the pnnted- 
circuit board 

A laser light source 21 a condenser 26 a polygon 
mirror 22. multi-beam stationary mirrors 23-1 to 23-7 a 
single-beam stationary mirror 23-5 and a condensing 
sensor 25 are incorporated in the head of the reader 
The multi-beam stationary mirrors 23-1 to 23-7 corre- 
spond to the floor mirrors 23-1 to 230-7 in Fig 7 and 
the single-beam stationary mirror 23-8 corresponds to 



the floor mirror 23-5 in Fig 7 The other component el- 
ements correspond to those shown in Fig 7 

The stationary mirrors are locked m an optical frame 
122 The optical frame is attached to a cover i2iofthe 
^ reader via cushioning members 124 and 125 Since ihe 
reader of this embodiment may be used as a hand-held 
reader there is a fear that the reader may suffer a shock 
when it is used to read a bar code or mounted or dis- 
mounted on or from the stand When shocks are con- 
'0 veyed to an optical system in the reader there arises a 
fear that the optical system may be displaced or dam- 
aged. In the reader shown in Fig 71 the optica! frame 
122 in which the optical system is locked is attached to 
the cover of the reader via the cushioning members 1 24 
'5 and 1 25 so that shocks applied to the reader will not be 
conveyed to the optical system 

A motor 221 foridnvmg the polygon mirror 22 is es- 
pecially susceptible to shocks When the motor receives 
shocks, a bearing .may be damaged Consequently, a 
20 sound may occur during the rotation of the motor At 
worst, there is a possibility that the motor may lail The 
polygon mirror is therefore attached to the optical frame 
122 via a motor cushion 1 26. Owing to the operation of 
the motor cushion 1 26 in addition to the eftect of shock 
25 reduction by the cushioning members shocks applied 
to the motor can be greatly attenuated 

The condensing sensor 25. laser light source 21 
and condenser mirror 26 are also locked in the optical 
frame 122. though Fig. 75 does not show them clearly 
30 The optical frame is attached to the reader body via the 
cushioning members 124 and 125 These cushioning 
members are used to prevent vibrations stemming from 
the usage of the reader as a hand-held reader from be- 
ing conveyed to the optical system 

Fig. 79 is a view showing the optical frame 1 22 and 
parts constituting tbe optical system to be locked in the 
optical frame" Figs 30 to 53 are views showing a state 
in which the optical parts are locked in the optical frame 
122 . 

~*o The optical frame 122 is molded as a united body 
using, for example a resin The eight floor mirrors 23-1 
to 23-5 condenser mirror 26. laser light source 21 . light 
reception sensor 25. polygon mirror 22 (polygon motor), 
and cushioning members and motor cushion 124. 125. 

J 5 and 126 are locked in the optical frame 122. 

The reflection surfaces of the polygon mirror 22 are 
affixed to respective sides of a base whose- cross sec- 
tion is shaped like a trapezoid. Alternatively, the polygon 
mirror may be molded as a united body using a resin 

so and reflection membranes may be deposited on the re- 
flection surfaces. 

The base of the polygon mirror is engaged with an 
axis of rotation of the motor 221 placed on a substrate 
Leads over which signals or the like used to drive the 

?s motor are fed are coupled with one end of the substrate 
The polygon motor 22 1 is locked in the optical frame 
122 via the motor cushion 126 The polygon motor 221 
is screwed to the optical frame 1 22 through a screw hole 
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bored m the substrate 120 

The light reception sensor 25 is placed on a sub- 
strate A control unit for controlling the light reception 
sensor is mounted on the substrate 120 A screw hole 
bored in the substrate on which the light reception sen- 
sor 25 is placed is located at a position coincident with 
a sctew hole bored in the optical frame 122 The sub- 
strate on which the light reception sensor 25 is placed 
is screwed to the optical frame 122 

The laser diode (laser light source') 21 is securea to 
an attachment member with two screws The attach- 
ment member having the laser diode 21 is screwed to 
an attachment plate formed on the lateral side of the op- 
tical frame 122. whereby the laser diode is secured to 
the optical frame The emission direction of laser light 
emanating from the laser diode 21 is a direction toward 
a small reflection mirror 26' attached to the center of the 
condenser mirror 26. 

Planes on which the floor mirrors 26-1 to 26-8 are 
affixed is placed on the base of the optical frame 122. 
The numerals written on the base correspond to the ref- 
erence numerals denoting the floor mirrors. The floor 
mirrors are affixed to the positions 

The condenser mirror 26 has both edges thereof 
supported by the optical frame 1 22. Both the edges have 
three stems which are fitted into holes bored in a first 
clamp and second clamp The condenser mirror at- 
tached to the clamps is locked in the optical frame 

Fig. 84 is a view showing the condenser mirror in 
enlarged form The stems 263 and 264 are formed on 
the left-hand and right-hand sides of the condenser mir- 
ror 26 and located coaxially. The stems 263 and 264 
serve as an axis of rotation of the condenser mirror 26. 
The stem 265 is located under the stem 264 on the side 
of the condenser mirror having the stem 264 

Fig 85 is a view showing the condenser mirror 26 
attached to the first and second ciamps 261 and 262 
and a portion of the optical frame 1 22 in which the con- 
denser 26 is locked A slit (first hole ) 266 extending hor- 
izontally is formed in a first wall of the optical frame 122 
A second hole" 267 and a third hole 265 shaped like an 
arc with the second hole as a center are formed in a 
second wall of the optical frame 

The first stem 263 of the condenser mirror 26 is fit- 
ted into the first hole 266. The second and third stems 
264 and 265 of the condenser mirror are fitted into the 
second and third holes 267 and 266 of the optical frame 

The first hole 266 of the optical frame 1 22 is an elon- 
gated hole extending horizontally. The side of the con- 
denser mirror 26 having the first stem 263 can therefore 
be moved back and forth with the condenser mirror 
locked in the optical frame 122. Moreover, the second 
stem 264 of the condenser mirror 26 is merely fitted into 
the second hole 267 However, the third hole 265 of the 
optical frame is shaped like an arc with the second hole 
267 as a center The other side of the condenser mirror 
26 having the second and third stems 264 and 265 can 
therefor be pivoted back and forth with the secona stem 



264 as a fulcrum 

Owing to the foregoing structure the conaenser 
mirror can be moved back and forth by moving tne sioe 
of the condenser mirror 26 having the hrst stem 263 

s The sideways oosition of the condenser mirror can thus 
be adjusted Moreover, the reflection surface of the con- 
denser mirror 26 can be tilted vertically by pivoting tne 
other side of the condenser mirror 26 having the second 
and third stems 264 and 265 The vertical inclination of 

to the condenser mirror can thus be adjusted 

The condenser mirror 26 incorporated in the con- 
ventional reader is fixed to a member (metallic plate) 
having elasticity. The angle of the condenser mirror is 
adjusted by tightening an adjustment screw inserted into 

'5 the back side of the frame. This structure cannot pre- 
serve a space between the condenser mirror 26 and 
frame 

By contrast, in the reader of this embodiment, scan- 
ning light reflected from the floor mirror 23-5 must be 

20 directed toward the second read window 1 3b !t is there- 
fore required to preserve a space through which scan- 
ning light passes behind the condenser 26. However, 
according to the conventional method of attaching the 
condenser mirror a sufficient space through which 

2S scanning light can pass cannot be preserved behind the 
condenser mirror 26 

In the case of the condenser mirror 26 shown in Fig 
84. both the edges of the condenser mirror 26 are at- 
tached to the optical frame 122. A sufficient space can- 

so therefore be preserved behind the optical frame. Fur- 
thermore alignment of the condenser mirror 26 is 
achieved by moving both the edges of the condenser 
mirror A mechanism for securing the condenser mirror 
can be used- in common as a mechanism for aligning 

35 the condenser mirror Consequently, the number of 
parts can be reduced and the space around the con- 
denser mirror can be saved 

Incidentally, the first and second clamps 261 and 
262 each have an elongated hole The aligned condens- 

~*o er mirror can be secured by screwing the first and sec- 
ond clamps to the optical frame 1 22 through screw holes 
bored in the optical frame. 

Fig SO shows the optical frame 122 in a state in 
which all the parts are locked in the optical frame. The 

•*» floor mirror 23-8 is hidden behind the condenser mirror 
26 Likewise, the polygon mirror is hidden under the sub- 
strate on which the light reception sensor 25 is mounted 
All the optical parts are thus locked in the optical frame, 
whereby the optical system can be constructed as a 

so united body. Furthermore the effect of the cushioning 
members of absorbing shocks that may be conveyed to 
the optical system can be intensified 

Figs 61 to 53 are. similarly to Fig. 60. views show- 
ing the optical frame accommodating the optical parts 

SB m three directions In Figs. 51 to 63 the polygon mirror 
light reception sensor, and the like are omitted In par- 
ticular as apparent from the top view a sufficient space 
that is wide enough for scanning light emanating Irom 
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the floor mirror 23-5 and light reflected from a bar code 
and incident to the floor mirror 23-5 to pass is preserved 
between the back margin of the opticat frame 122 and 
the condenser mirror 25 

One cushioning member 1 30 having a circular cross 
section is attached to each of the right-hand and left- 
hand sides of the optical frame 122 The cushioning 
members are each formed by pining large round mem- 
bers with a small round member inserted into the cent- 
ers thereof Slits formed in the cover of the reader body 
are engaged with the gaps between the large round 
members Thus, the opttcal frame is not directly at- 
tached to the cover. Shocks applied to the reader are 
therefore absorbed by the cushioning members Cush- 
ioning members are affixed onto the border of. the optical 
frame, though they are not shown in Figs 51 to 53. 
These cushioning members are interposed between the 
contact surfaces of the optical frame and reader body, 
and absorb shocks 

The head of the reader further comprises a multi- 
beam exit (first read window) 1 3a and a single-beam exit 
(second read window) 13b. The single-beam exit is an- 
gled so that the emission direction of scanning light emit- 
ted through the second read window 13b will not be a 
vertical direction The angle at which the single-beam 
stationary mirror 23-5 is mounted is also defined so that 
scanning light will be emitted in the direction As shown 
rn Fig. 75. the tip of the cover is shaped so that when 
the cover is hit against a bar-code surface scanning 
light emitted through the second read window 13b will 
not be irradiated vertically to the bar code 

A printed-circuit board having a control unit for con- 
trolling the operations of the whole reader is located be- 
hind (on the right-hand side of) the optical system incor- 
porated in the reader An interface cable 3 to be coupled 
with an external unit is attached to one end of the prmt- 
ed-circuit board. 

A switch 1 27 and switch 1 25 are located on the back 
side of the reader The switcfi 1 25. corresponds to the 
aforesaid mode selection switch 15b and has a switch 
plate. The switch 127 corresponds to the switch 15c 
shown in Fig. 15 and is used to change the other func- 
tions. 

The reader shown in Fig. 75 is. as already de- 
scribed, mounted on the stand and used as a stationary 
reader. In particular, when the reader is erected on the 
stand, if the center of gravity of the reader is located in 
an upper part of the reader, the holder section to which 
the reader is fitted tends to pivot because of the weight 
of the reader The orientation of the read window em- 
ployed of the reader mounted on the stand becomes in- 
constant. 

The reader of this embodiment therefore has the 
center of gravity set as low as possible in particular, 
preferably, the center of gravity should be present in the 
grip 

For setting the center of gravity as low as possible 
in the illustrated state m the reader of this embodiment. 



the polygon mirror is placed below the stationary mir- 
rors What is the heaviest among all the components of 
the reader is the motor 22 1 for driving the polygon mirror 
The center of gravity can be lowered by placing the mo- 

5 tor as low as possible 

However the grip needs a certain length. The motor 
221 for driving the polygon mirror 22 cannot be stowed 
in any place other than the head. Even when the polygon 
mirror and motor are arranged in a lower area of the 

>o head, the center of gravity cannot be shifted satisfacto- 
rily. In the reader shown in Fig 75. therefore, a weight 
123 used to lower the center of gravity is stowed in the 
grip. Since there is a sufficient space in the grip the 
center of the gravity of the reader can be lowered as 

is much as possible by setting the weight in the space 
Even when the reader is mounted on the stand the ori- 
entation of the read window employed can be kept con- 
stant. 

If the center of gravity were located at an upper ar- 
20 ea. when the grip is held the head would feel heavier 
than it actually is. However, since the center of gravity 
of the reader is shifted to the grip to the greatest extent, 
when a user holds the grip of the reader, he/she will not 
feel the head heavy but can grasp the reader in a stable 
25 manner 

Fig 56 is a view showing an example of a reader in 
which the scanning pattern supplied through the. second 
read window 13b has been modified In the reader 
shown in Fig 56. a plurality of scanning rays (two rays 

30 m Fig. 56) of which scan directions are mutually parallel 
and of which angles of emission are slightly different 
from each other are emitted through the second read 
window 13b Thus, the scanning pattern supplied from 
the second read window 1 3b is composed of a plurality 

35 of scanning rays. Even if a bar code to be brought to the 
face of the read window is slightly deviated from the po- 
sition of the read window the bar code can be scanned 
by either of the scanning rays Alignment of a bar code 
need not be worried about very much. 

-to For generating a plurality of scanning rays, scan- 
ning rays reflected from a plurality of reflection surfaces 
of the polygon mirror having different inclinations must 
fall on the single-beam stationary mirror Since the incli- 
nations of the reflection surfaces of the polygon mirror 

J$ are different from one another, the angles of incidence 
of scanning rays incident to the single-beam stationary 
mirror become different from each other. The different 
angles of incidence result in different emission direc- 
tions of the scanning rays 

50 For example, in the case shown in Figs 5 and 9 a 
scanning ray incident to the floor mirror 23-5 (corre- 
sponding to the single-beam stationary mirror) is reflect- 
ed only from the fourth reflection surface of the polygon 
mirror The number of scanning rays emitted through the 

55 second read window 13b is therefore one. However 
when scanntng rays reflected from the other reflection 
surfaces are allowed to fall on the floor mirror 23-5 the 
number of scanning rays emitted through the second 
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read window 1 3b increases accordingly 

Fig 57 shows a variant of the reader shewn m Pig 
86. wherein a scanning ray emitted through the second 
read window is scanned in raster form Fig :5 is a side 
sectional view of a reader for realizing the raster-form 
scanning shown in Fig 59 A structure shown in Fig 58 
is basically identical to that shown in Fig 75 Fig 59 is 
a flowchan describing control to be given m order to se- 
lect raster-form scanning. 

In the reader shown in Fig 55. a mirror driving ac- 
tuator 1 29 is located below the single-beam mirror 23-5 
The operation of the mirror driving actuator 129 is con- 
trolled by a control unit that is not shown When the mir- 
ror driving actuator 1 29 is driven, the single-beam mirror 
23-5 is moved back and forth The scan timing of scan- 
ning light reflected from the polygon mirror 22 and the 
drive timing of the mirror driving actuator 1 29 are adjust- 
ed so that the scanning light emitted from the second 
read window 1 3b will trace a raster-form trajectory as 
shown in Fig. 37 

To be more specific, when the read mode is the sin- 
gle-scanning mode the control unit drives the mirror 
driving actuator 129 (step 971 ). The drive timing comes 
after the scan by one scanning ray is completed and be- 
fore the next scan is started. The magnitude of a drive 
is varied depending on a pitch of a parallel-line pattern 

The reader shown in Fig. 37 can exert the same ef- 
fect as the reader shown in Fig. 56 Moreover, when a 
so-called two-dimensional bar code must be read using 
scanning light emitted through the second read window 
it is required to scan the two-dimensional bar code hor- 
izontally and vertically For reading such a two-dimen- 
sional bar code, as shown in Fig. 57. scanning the scan- 
ning light emitted through the second read window 1 3b 
in raster form is very effective. 

As already described, preferably, the focal position 
of scanning light should be set in the vicinity of the po- 
sition of a bar code to be read. For reading a bar code 
through the second read window 1 3b. since the bar code 
is located very close to the read window, the focal posi- 
tion of scanning light is set in the vicinity of the second 
read window 13b Incidentally, scanning light emitted 
through the first read window 1 3a is set at a position 
away from the read window because of its associated 
read form 

Scanning light 10a emitted through the first read 
window 1 3a and scanning light 1 0d emitted through the 
second read window 1 3b are produced by the same op- 
tical system It is therefore very hard to differentiate one 
focal position from the other. The differentiation can be 
achieved to some extent by differentiating the lengths 
of light paths of the scanning light in the reader Thinking 
of the recent demands for a more compact reader the 
lengths of the light paths cannot be increased 

Moreover, it is also required to vary the read depths 
(distances in a back-and-forth direction permitting bar- 
code reading) of scanning light emitted through the first 
and second read windows 



For reading a bar code through the first read window 
1 3a there is a necessity of widening a read range three- 
aimensionally It is therefore required to increase me 
read depth of scanning light emitted througn the first 

5 read window 1 3a 

By contrast for reading a bar-code menu 4 through 
the second read window 1 3b anything other than a bar 
code that is an object of reaaing must not be read How- 
ever, when the read aepth of scanning light emitted 

?o through the second reaa window 13b is large wniie the 
reader is moving over the'menu sneet 4 any bar code 
ithat is not the bar code to be read) recorded on the 
menu sheet 4 may be read. The read depth of scanning 
light emitted through the second read window 1 3b must 

*5 be small 

For decreasing the read depth of scanning light, the 
scanning light to be emitted is spread, or on the contrary 
focused. In contrast, to make the focal position of scan- 
ning light close to a read window the scanning light to 

20 be emitted must be focused 

In the reader shown in Fig 90 a beam reshaping 
lens 1 30 is placed in the vicinity of the second read win- 
dow 1 3b The beam reshaping lens 1 30 is a convex cy- 
lindrical lens, focuses scanning light in a vertical direc- 
ts non in Fig. 90. but does not change the diameter of the 
light in a horizontal direction (corresponding to a scan 
direction) Using this kind of beam reshaping lens the 
focal position of the scanning light can approach the 
second read window Furthermore the read depth of the 

30 scanning light can be decreased 

Now. the reason why a cylindrical lens is used as 
the beam reshaping lens 130 will be described 

Especially, when the diameter of light in a vertical 
direction is smaller than that in a scan direction, if a print- 

35 ed bar code has a missing portion as shown in Fig 91 A. 
the thickness of a bar of the read bar code may be rec- 
ognized incorrectly That is to say in the case of Fig 
91 A. although a bar 1 originally has a thickness a when 
a missing portion thereof is scanned the reader may 

40 recognize that the bar 1 has a thickness b Bar-code 
reading is achieved incorrectly. 

When the diameter of light in the vertical direction 
is made larger than that in the scan direction, a not -miss- 
ing portion of a bar can be scanned as shown in Fig. 

•is 91 B The reader detects a bar code on the basis of an 
entire quantity of light emanating from a portion scanned 
by scanning light In the case shown in Fig 91 B. al- 
though the bar 1 has a missing portion the reader can 
recognize that the bar 1 has the thickness a 

so As mentioned above when the diameter of light in 
the vertical direction is made larger than that in the scan 
direction, incorrect reading caused by the missing por- 
tion of a bar shown in Fig. 91 A can be prevented 

By contrast if the diameter of light in the scan di- 

55 rection were made larger the bar 1 and a bar 2 would 
be scanned by scanning light simultaneously as shown 
m Fig 9i C This poses a problem that the reader cannot 
distinguish the bar 1 from the bar 2 The diameter of light 



31 



61 



EPO 755 018 A2 



62 



in the scan direction must not be made larger 

For the above reason a cylindrical lens is used as 
the beam reshaping lens 

Fig 92 is a variant of the reader shown in Fsg 90 
tn the case of the reader shown in Fig 92. a cylindrical 
concave mirror is used as the floor mirror 23-8' in place 
of the cylindrical convex lens 130 In this case, the floor 
mirror 23-8' exerts the same operation as the cylindrical 
convex lens That is to say. the focal position of scanning 
light is close to the second read window and the read 
depth of the scanning light is decreased. 

When the foregoing cylindrical convex lens 1 30 and 
concave mirror are used in combination, reflected light 
received from a bar code can be varied depending on a 
distance of the bar code. 

For example when the cylindrical concave mirror 
23-8' is used, light reflected from a bar code is con- 
verged on the cylindrical concave mirror 23-5' The focal 
position of light reflected from the cylindrical concave 
mirror is varied depending on a distance between the 
cylindrical concave mirror and bar code For reading a 
bar code through the second read window 13b. when 
the bar code is located at an optimal read position, re- 
flected light to be converged on the cylindrical concave 
mirror 23-8' (plus a condenser mirror) must be focused 
on the face of a tight reception sensor 

Owing to the above arrangement light reflected 
from a bar code located away from the second read win- 
dow 13b does not focus on the light reception surface 
of the light reception sensor but goes out of focus. The 
light reflected from the bar code located away from the 
second read window cannot therefore be recognized by 
the reader. Thus, the read depth is substantially de- 
creased 

A method of varying a quantity of scanning light is 
conceivable as another method for adjusting a read 
depth When the quantity of scanning light diminishes 
a quantity of light reflected from a bar code located away 
from a read window decreases The reader cannot de- 
tect the reflected light By contrast, when the quantity of 
scanning light is increased a bar code separated by a 
distance comparable to the increase from the read win- 
dow can be read 

During a period during which scanning light is being 
emitted through the first read window 13a the quantity 
of scanning light is increased. Moreover, during a period 
during which scanning light is being emitted through the 
second read window 1 3b. the quantity of scanning light 
is decreased. The degree of a change in quantity of light 
is set according to a desired read depth. Owing to this 
system design, the read depth of scanning light emitted 
through each read window can be substantially adjusted 
without the necessity of using an optical part such as a 
lens 

A method similar to the one illustrated in Figs 36 to 
39 can be adopted as a method for identifying a read 
window through which scanning light is emitted 

It is important to notify a user of the reader of wheth- 



er the reader is set to the single-scanning mode or muit>- 
scanning mode In particular when a bar code ts read 
if whichever read mode is set to read the bar coae is 
notified it can be reported to a user that for example 

^ a bar code supposed to be read in smgie-scannmg 
mode has been read in multi-scanning mode 

Take for instance a reader in wmch the read mode 
can be changed to the single-scanning moae by press- 
ing the mode selection switch In this case, for reading 

io a bar-code menu, the read mode must be changed to 
the single-scanning mode A user moves the reader 
close to a bar code that is an object of reading while 
pressing the mode selection switch However in the 
case of a reader in which when the mode selection 

is switch is released, the read mode is changed to the mul- 
ti-scanning mode, there is a possibility that when a user 
releases the mode selection switch carelessly, the read 
mode is changed to the other, though the user aid not 
intend it. 

20 in such a case, the possibility that a bar code that 
is not an object of reading may be scanned and read 
using a scanning pattern supplied through the first read 
window becomes higher Since all bar codes recorded 
on a menu sheet are valid, even if a bar code that is not 

25 a desired one is read because read modes have been 
changed the reader considers that bar-code reading 
has been achieved correctly and reports the result of 
bar-code reading. 

At this time, if it can be reported to the user in which 

30 read mode the reader operates or in which read mode 
the bar code has been read- it can be notified whether 
or not the reported bar-code reading meets the user's 
intention Consequently, if necessary, input bar-code 
data can be invalidated or a desired bar code may be 

35 read. 

Fig. 93 is a functional block diagram of a reader ca- 
pable of making such notification A controller 225 con- 
trols the operations of the whole reader and is connect- 
ed to a mode selection switch 224. a laser light source 

-to 21 and a tight detecting circuit 25 Furthermore, an LED 
51 and speaker 19 used to notify a user of a bar-code 
reading situation, are connected to the controller 225 

Fig. 94 is a flowchart describing indication control 
for the LED used to notify a user of a read mode in which 

is the reader shown in Fig. 93 has been set for reading a 
bar code 

The controller 225 first recognizes a designated 
read mode (step 975). When the designated read mode 
is the single-scanning mode indication control for the 

50 single-scanning mode is selected (step 976). By con- 
trast, when the designated read mode is the multi-scan- 
ning mode, the controller selects indication control for 
the multi-scanning mode (step 977). For example when 
a barcode has been read normally, the LED is lit through 

55 the selected indication control (step 987) 

Herein it is preferable that an indication of the sin- 
gle-scanning mode and an indication of the multi-scan - 
ning mode be indications mutually-distinguishable at 
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sight 

Fig. 95 is a flowchart describing control of rumbling 
of the speaker which is used to notify a user of a read 
mode in which the reader shown in Fig 93 has been set 
for reading a bar code 

The controller first recognizes a designated read 
mode (step 950) When the designated read mode is 
the single-scanning moae. rumbling control for the sin- 
gle-scanning mode is selected (step 951 ) By contrast, 
when the designated read mode is the multi-scanning 
mode, the controller selects rumoling control for the mul- 
ti-scanning mode (step 952) For example when a bar 
code is read normally (step 953). the speaker is driven 
to generate a rumbling sound through the selected rum- 
bling control (Step 954) 

Herein, it is preferable that a rumbling sound for the 
single-scanning mode and a rumbling sound for the mul- 
ti-scanning mode be rumbling sounds mutually-distin- 
guishable immediately. 

Fig. 96 is a flowchart describing control of varying 
the length of a rumbling sound between the single-scan- 
ning mode and multi-scanning mode in order to distin- 
guish one read mode from the other Herein, for the sin- 
gle-scanning mode, the rumbling sound is made longer 
For the multi-scanning mode the rumbling sound is 
made shorter 

The controller first recognizes a designated read 
mode (step 956). When the designated read mode is 
the single-scanning mode the controller sets the rum- 
bling sound to a longer one (step 957) By contrast, 
when the designated read mode is the multi-scanning 
mode the controller sets the rumbling sound to a shorter 
one (step 955) 

Thereafter every time bar-coda reading is carried 
oul. the controller drives the speaker according to a des- 
ignated length of the rumbling sound and allows the 
speaker to generate a rumbling sound (step 990) 

Fig. 97 is a flowchart describing control for varying 
the volume of a rumbling sound according to a desig- 
nated read mode unlike the control described in Fig. 96 
In the case described in Fig. 97. in particular the rum- 
bling sound is made larger for the single-scanning 
mode, and made smaller for the multi-scanning mode. 

The controller first recognizes a designated read 
mode (step 991). When the designated read mode is 
the single-scanning mode the controller sets the rum- 
bling sound to a larger volume (step 992) By contrast, 
when the designated read mode is the multi-scanning 
mode the controller sets the rumbling sound to a small- 
er volume (step 993). 

Thereafter, every time bar-code reading is carried 
out (step 994) the controller drives the speaker accord- 
ing to a designated volume of the rumbling sound and 
allows the speaker to generate a rumbling sound (step 
995) 

Fig 99 is a flowchart describing control for varying 
the number of rumbling sounds given by the speaker 
according to a designated'read mode 



The controller recognizes a designated read mcce 
(step 996) When the designated reaa mode is the sin- 
gle-scanning mode the number of rumoling sounas is 
set to a value specified for the. single-scanning mode 
s (for example, one) (step 997"; 

By contrast, when the designated read mode is the 
multi-scanning mode thie controller sets the number of 
rumbling sounds to a value specified for the multi-scan- 
ning mode (for example three) (step 995) 
■ o Thereafter, every time a oar-code is read ! step 999) 
the controller generates a designated number of rum- 
bling sounds (step 1000) 

Fig. 99 is a flowchart describing control for varying 
the pitch of a rumbling sound given by the speaker ac- 
? 5 cording to a read mode in the case shown in Fig 99 m 
particular the pitch of the rumbling sound is made higner 
for the single-scanning mode 

The controller first recognizes a read mode (step 
1010) When the single-scanning mode is designated 
20 me controller sets the rumbling souno to a higher pitch 
(step 1011) 

By contrast, when the designated read mode is the 
multi-scanning mode the controller sets the rumbling 
sound to a lower pitch (step 1012) 

-"5 Thereafter every time a bar code is read (step 
101 3). the controller operates the speaker according to 
a designated pitch of the rumbling sound (Step 1014) 

Fig 100 is a flowchart describing control for notify- 
ing a user of a currently-set read mode using an LED 

30 indicator. Herein the LED flickers in single-scanning 
mode and is lit continually in multi-scanning mode. 

First when a read mode is selected, the controller 
recognizes the-read mode (step 1020) When the sin- 
gle-scanning mode is selected, control of flickering the 

35 LED is selected and the LED flickers (step 1021) By 
contrast, when the multi-scanning mode is selected, the 
controller selects control of continual lighfcng and the 
LED is lit continually (step 1022). 

LED control is changed from one to the other con- 

-io currently with changing of the read mode from the multi- 
scanning mode to the single-scanning mode or vice ver- 
sa which has been described in conjunction with Fig 41 
Specifically, when the multi-scanning mode is selected 
the controller changes LED control into continual light- 
mg. and gives control for validating the multi-scanning 
mode: that is. reading to be performed during a period 
during which scanning light is emitted through the first 
read window. 

By adopting the foregoing method, a read mode set 

so at that time can be reported to a user Incorrect bar-code 
reading (reading without selecting a read mode that 
should be selected^ can therefore be prevented In par- 
ticular, when the method of notifying a read mode irre- 
spective of the result of reading is adopted it can be 

55 reported to a user that manipulating the mode selection 
switch is requested 

Asa method for giving different indic-ii-ons -S'pq 
the LED aside from the method of flicker ir.q ot comm-. 
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ually lighting the LED there is a method of changing in- 
dication colors of the LED 

Incidentally for varying a rumbling sound an inter- 
val between rumbling sounds may be varied according 
to a read mode 

The reader in which the first read window i 3a and 
second read window 13b are independent windows has 
been described so far Alternatively as shown in Fig 
101 the number of read windows may be one Herein 
a read window is divided into a first area 1 3c through 
which a scanning pattern composed of numerous scan- 
ning rays is supplied and second area 13d through 
which a scanning ray suitable for reading a bar-code 
menu is emitted In the case shown in Fig. 101 a mark 
defining the second area is inscribed around the area 
This mark enables a user to identify a position from 
which scanning light is emitted Needless to say the 
mark need not be inscribed on the face of the read win- 
dow As long as scanning patterns suitable for respec- 
tive read modes can be supplied, an object of the 
present invention can be accomplished satisfactorily 

In the embodiment described so far. a scanning pat- 
tern is supplied from each of the first read area and sec- 
ond read area. Alternatively, the areas may be united 
into one. and multi-scanning may be carried out in prin- 
ciple For performing single-scanning, a specific scan- 
ning ray constituting a multi-scanning pattern is select- 
ed and bar-code reading is validated only during a pe- 
riod during which the scanning ray is emitted. In the case 
of the scanning pattern shown in Fig. 10. since the scan- 
ning ray 23-1 is scanned horizontally the scanning ray 
23-1 alone is used in single-scanning mode 

In this case it becomes unnecessary to include the 
floor mirror 23-5 and second read window 13b in the 
reader The scanning pattern 23-6 shown in Fig 10 will 
not be created. Moreover, the components of the optical 
system are only the floor mirrors 23-1 to 23-5 as shown 
in Fig 102. The reader can have an area for forming a 
read window reduced as shown in Fig. .103 Assuming 
that the specific scanning ray is a scanning ray reflected 
from the floor mirror 23-1 . in single-scanning mode bar- 
code reading is validated only during a period during 
which the floor mirror 23-1 is being scanned (the light 
source is lit. the light reception circuit is validated, or de- 
coding is validated). 

Judging whether or not light reflected from the pol- 
ygon mirror is scanning the floor mirror 23-1 is achieved 
by utilizing the slits formed in the polygon mirror which 
are shown in Fig. 36 and thereafter. Moreover, the sys- 
tem design for validating bar-code reading only during 
a period during which the floor mirror 23-1 is being 
scanned is the same as the one described previously 

In the description made so far. one read mode is 
changed to the other only during a period during which 
the mode seleciion switch is held down When the mode 
selection switch is released the one read mode is reset 
However the mode selection switcn is not limited to this 
structure Alternatively every time the mode selection 



switch is pressed tit need not be pressed continually.- 
read modes may be changed 

5 Claims 

1. An apparatus for reading an information bearing 
mark the apparatus comprising a light source (21 i 
for generating reading light scanning means (22? 

.'0 for scanning the reading light a oluraluy of steering 
mirrors (23-n) for reflecting the reading light re- 
ceived from the scanning means <22) to generate a 
scanning pattern comprising a plurality of scan tra- 
jectories - a read window ( 1 3) through which reading 

is light received from the steering mirrors (23-ni is 

emitted: a light receiving means (25) for receiving 
reading light reflected from a mark, characterised 
by a mode changing means for switching the appa- 
ratus between a plurality of operational modes, one 

20 of which modes being a specific scanning ray mode 
in which a mark reading operation is only validated 
when the reading operation is performed by specific 
one or specific ones of said plurality of scan trajec- 
tories, mark reading operations that are performed 

25 by any of the other scan trajectories of said plurality 
not being validated 

2. A mark reading apparatus according to claim 1 
wherein the read window ( 1 3) comprises a first win- 
so dow area through which the scanning ray or rays 

tracing said non -validatory trajectories are output 
and a second window area through which the scan- 
ning ray or rays tracing the or each validatory tra- 
jectory is output. 

35 

3. A mark reading apparatus according to claim 2 
wherein the read window (13) comprises distinct 
first and second windows (13a 13b) and the first 
window area is formed in the first distinct read win- 

j o dow and the second window area is formed in the 
second distinct read window 

4. A mark reading apparatus according to claim 3. 
wherein the emission direction of a ray or rays trac- 
es mg the or each validatory trajectory propagate at an 

angle relative to the rays tracing the non-validatory 
trajectories and wherein the second distinct read 
window (1 3b) is located above the first distinct read 
window (13a) and the face of the second distinct 
so read window extends at an angle to the face of said 
first distinct read window. 

5. A mark reading apparatus according to any of 
claims 1 to 4. wherein the scanning means compris- 

55 es a polygonal mirror (22) having a plurality of re- 
flective faces and is rotatable by dnv?nq menns 
(221 ) at least one of the reflective Uces extending 
at a different angle relative to the hxis ol rotntion ol 
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the polygonal mirror (22) than another of the reflec- 
tive faces thereof 

6. A mark reading apparatus according to any of 
claims 1 to 5 wherein the steering mirrors include 
a first group of mirrors (23- 1 .23-51 for reflecting the 
reading lignt of the non-vahdatory scan trajectories 
and a second group of mirrors (23-5) for reflecting 
the reading light of the or each vaiidatory trajectory 

7. A mark reading apparatus according to claim 5 
wherein said second group of mirrors consists of a 
single mirror (23-5) 

8. A mark reading apparatus according to any one of 
the preceding claims wherein the non-vahdatory 
trajectories are traced by a plurality of intersecting 
scanning rays and the or each vaiidatory trajectory 
is traced by a scanning ray scanned in one direc- 
tion 

9. A mark reading apparatus according to any of 
claims i to 5. wherein the focus of scanning rays 
tracing the non-vahdatory trajectories is set to a first 
focal region separated by a first distance range from 
the read window and the focus of the or each scan- 
ning ray tracing the or each vaiidatory trajectory is 
set to a second focal region that is closer to the read 
window than the first focal region 

10. A mark reading apparatus according to claim 9 
when appended to claim 2. wherein said second fo- 
cal region spans the face of the second window ar- 
ea 

11. A mark reading apparatus according to any of 
claims i to 10. wherein the scan width of the read 
window descnbable by the or each scanning ray 
tracing the or each vaiidatory trajectory is larger 
than the scan width on the read window descnbable 
by the scanning rays tracing the non-vaiidatory tra- 
jectories of the scanning pattern 

12. A mark reading apparatus according to any of 
claims 1 to 11 . comprising means for indicating po- 
sitions between which the scanning ray tracing the 
or each vaiidatory trajectory is emitted through the 
read window. 

13. A mark reading apparatus according to claim 12. 
wherein the indicating means comprises marks 
(141) inscribed on the read window ( 1 3) 

14. A mark reading apparatus according to claim 12 
wherein the indicating means comprises means for 
indicating the start point and end point of scanned 
reading light emitted through the read window and 
lor notifying a user of the fact that reading the mark 
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is completed 

15. A mark reading apparatus accoramg to claim 12 
wherein the indicating means comprises projec- 

5 tions projecting from positions coincident with the 

start point and end point of scanned reading light 
emitted through the read window 

16. A mark reading apparatus according to claim 15 
?t> wherein the projections extend to the focus of the 

or each scanning ray that traces the or each vaiida- 
tory trajectory 

17. A mark reading apparatus according to claim 3 
is wherein the second distinct read window is located 

at a position receding from the first distinct read win- 
dow 

18. A mark reading apparatus according to claim 17 
2Q comprising a transparent cover 1 1 4) attached to the 

face of the second distinct read window (13b) 
wherein the focus of the or each scanning ray that 
traces the or each vaiidatory trajectory is in the re- 
gion of the tip < 1 1 4) of the transparent cover ( 1 4) 

25 

19. A mark reading apparatus according to any of 
claims 1 to 16. comprising means for instructing 
which of said plurality of operational modes should 
be selected wherein said mode changing means 

30 selects the operational mode instructed by said 
mode selection instructing means 

20. A mark reading apparatus according to claim 19. 
wherein the mode selection instructing means is a 

35 switch manipulabie by a user 

21. A mark reading apparatus according to claim 19. 
wherein the switch has a switch plate (151) that is 
placed on the top of the switch (152) and that can 

*o be actuated to press on the switch. 

22. A mark reading apparatus according to claim 19. 
wherein said mode selection instructing means 
comprises a plurality of manipulabie parts and the 

J 5 contents of an instruction made by said instructing 
means are changed into the contents of instruction 
other than selection of any of said plurality of oper- 
ational modes according to whether one of said plu- 
rality of manipulabie parts is manipulated or said 

so plurality of manipulabie parts are manipulated si- 
multaneously 

23. A mark reading apparatus according to claim 19 
wherein the mode selection instructing means in- 

SB eludes means for detecting whether or not the mark 
reading apparatus is mounted in the holding mem- 
ber said detecting means being located on at least 
one of the lateral sides of the nvuk reading appara- 
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lus wherein the detecting means supplies an out- 
put to the mode selection instruction means which 
is used for determining which of said plurality of op- 
erational modes is to De selected 

24. A mark reading apparatus according to claim 19 
which is mountable in a purpose built holding mem- 
ber, wherein the mode selection instructing means 
comprises a means for detecting whether or not the 
mark reading apparatus is mounted in the holding 
member and wherein, when the detecting means 
detects that the mark reading apparatus is mounted 
in the holding member, an operational mode other 
than the specific scanning ray mode is selected. 

25. A mark reading apparatus according to claim 24. 
wherein the detecting means is a switch which is 
arranged to be pushed by a jut formed on the hold- 
ing member when the mark reading apparatus is 
mounted in the holding member 

26. A mark reading apparatus according to claim 24 
wherein the detecting means comprises a mark de- 
tecting means for detecting if reading light emitted 
from the mark reading apparatus has detected a 
mark, in particular when the mark reading appara- 
tus is mounted on the holding member. 

27. A mark reading apparatus according to any of 
claims 19 to 26 comprising a second instructing 
means for use in designating an operational mode 
wherein an operational mode is selected according 
to a combination of the state of the first instructing 
means and the state of the second instructing 
means 

28. A mark reading apparatus according to any of 
claims 1 to 27 wherein, when in the specific scan- 
ning ray mode, the mode changing means sup- 
presses output of reading light during periods asso- 
ciated with the non-validatory trajectories of the 
scanning pattern in particular by controlling the 
light source (21). 

29. A mark reading apparatus according to claim 28. 
wherein, when in an operational mode other than 
the specific scanning ray mode means for validat- 
ing a mark read during the or each validatory trajec- 
tory suppresses the output of reading light from the 
apparatus during periods associated with the non- 
validatory trajectories of the scanning pattern, in 
particular by controlling the light source (21) 

30. A mark reading apparatus according to any of 
claims 1 to 27 wherein means for validating a mark 
read during the or each validatory trajectory gives 
control so that in the specific scanntng ray mode 
the operation of the light receiving means (25) is val- 



idated oniy during periods associated with the or 
each validatory trajectory 

31. A mark reading apparatus according to claim 30 
5 wherein the validating means gives control so that. 

in a mode other than the specific scanning ray 
mode the operation of the light receiving means 
(25) is invalidated during periods associated with 
the non-validatory trajectories 

'0 

32. A mark reading apparatus according to claim 31 
wherein invalidating the operation of the iight re- 
ceiving means (25) is performed by invalidation of 
the decoding of marks read during periods associ- 

*5 ated with the non -validatory trajectories 

33. A mark reading apparatus according to claim 3 pro- 
vided with a head (11). which accommodates the 
light source (21 ). scanning means plurality of steer- 

20 ing mirrors, read window (13) and light receiving 
means (25). and with a hand grip 1 1 2) 

34. A mark reading apparatus according to claim 33 
wherein the back side of the head (11 ) is moulded 

25 obliquely 

35. A mark reading apparatus according to claim 33. 
wherein the back side of the head is moulded to be 
angled in the direction at which reading light is out- 

30 put from the second window area 

36. A mark reading apparatus according to claim 34 or 
35. wherein the back side (111) of the head has 
formed therein a portion preferably a concave por- 

35 tion (113) to allow a user to observe when reading 
light is being output through the second window ar- 
ea 

37. A mark reading apparatus according to any of 
J 0 claims 1 to 36 comprising means for notifying a us- 
er of a selected mode. 

38. A mark reading apparatus according to claim 37 
wherein said notifying means is a further indicating 

J 5 means, and the indication form of the further indi- 
cating means is varied depending on a selected 
mode. 

39. A mark reading apparatus according to claim 3S. 
50 wherein the further indicating means selects contin- 
ual indication or intermittent indication according to 
a selected mode. 

40. A mark reading apparatus according to claim 37. 
55 wherein the notifying means comprises a speaker 

( 19) for generating a notification sound signal char- 
acteristic of the mode selected 
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41. A mark reading apparatus according to any of 
claims 37 to 40. wherein the notifying means com- 
prises means for reporting the result of reading of a 
mark, the notification form for the result of reading 
to be notified by said notifying means being varied 
depending on a selected mode 

42. An apparatus for reading an information bearing 
mark, the apparatus comprising 

a light source (21 i for generating reading light 
scanning means <22i for scanning the reading 
light: 

a plurality of steering mirrors *23-n) for reflect- 
ing the reading light received from the scanning 
means (22) to generate a scanning pattern 
comprising a plurality of scan trajectories 
a read window ( 1 3) through which reading light 
received from the steering mirrors (23-ni is 
emitted. 

a head (11) including a light receiving means 
• (25) for receiving light reflected from a mark, 
and • 

a hand grip (12) communicating with the head 
(11) 

43. A mark reading apparatus according to claim 42. 
comprising a mode changing means for switching 
the apparatus between a plurality of operational 
modes one of which modes being a specific scan- 
ning ray mode in which a mark reading operation is 
only validated when the reading operation is per- 
formed by a specific one or specific ones of said 
plurality of scan trajectories, mark reading opera- 
tions that are performed by any of the other scan 
trajectories of said plurality not being validated 

44. A switch comprising a switch body and a switch 
plate (151) attached to the switch oody (152) 
wherein the switch plate (151 ) is supported at two 
or more supporting points (A. B C) and arranged 
such that, when the switch plate (i 51 ) is manipulat- 
ed, the switch plate pivots about the supporting 
points (A. B. C) and depresses the switch body 
(152) 

45. A switch according to claim 44. wherein said sup- 
porting points are three supporting points (A. B. C) 
arranged in the form of a triangle and said switch 
plate (151) is held on said apparatus at satd three 
supporting points 

46. A stand for a mark reading apparatus of the kind 
having a hand grip and a read window the stand 
comprising a holder section (62) in which such an 
apparatus can be detachably mounted by its grip 
and a base on whicn tne holder section i62ms piv- 
otally supported the holder section (62) having a 



slit -63) for allowing the passage therethrougn of h 
cable !3) connected to sucn a mark reaamg aoDa- 
ratus the slit being arranged on the side of the stand 
which is to oe adjacent to the read window of a mark 
5 reading apparatus mounted thereon 

47. A stand according to claim 46 wherein a concave 
ocmon is formed from a position on the base coin- 
cident with a lower end of the grip of a mark reading 

'0 apparatus mounted thereon toward the forward 
side of the stand 

48. A stand according to claim 46 wherein the hoiaer 
section (62) is provided witn a member wnicn is ac- 

'5 tuated with an instruction sent from a mark reading 

apparatus mounted therein so that when a mark 
reading apparatus is mounted on the stand this fact 
can be reported to the mounted mark reading ap- 
paratus. 

20 

49. A stand according to claim 45 wherein the member 
is shaped like a jut ( 1 42) and when a mark reading 
apparatus is mounted on the stand, the member 
pushes the instructing means 

£5 

50. A stand according to claim 49 wherein the member 
is a mark readable by the mark reading apparatus 
which mark is located at a position enabling it to be 
scanned by reading light emanating from a mark 

30 reading apparatus mounted on the stand 

51 . A stand (64) for a mark reading apparatus ( 1 ) of the 
kind having a hand grip (11). the stand (64) com- 
prising a member on which a mark reading appara- 

35 tus ( 1 ) can be mounted with its grip (11) facing side- 

ways. 

52. A stand (64) according to claim 51 comprising a 
holder section (62) in which the mark reading appa- 

-o ratus f 1 ) is detachably mounted by its grip (11) and 

a base (61 ) on which the holder section (62) is piv- 
otally supported, the member having a tongue (65) 
which is insertable into and detachable from the 
holder section (62) to allow fitment and removal of 
the member to and from the base respectively. 

53. A stand according to claim 51. wherein, when a 
mark reading apparatus is mounted in the stand, the 
apparatus is held at an angle at which at least one 

so scanning pattern, which is composed of a group of 
scanning rays, of scanning patterns created by 
scanning rays emitted through the read window of 
the mounted apparatus is emitted horizontally 

55 54. An optical unit for a mark reading apparatus com- 
prising 

a plurality of steering mirrors <23-nj 
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a laser light source (21- 
a light sensor (25i 

a condenser mirror i26) comprising a planar 
portion (26') which reflects laser light from the 
laser light source (21 ) around the centre there- 
of and that gathers incident light to the light sen- 
sor 

a rotary scanning means (22) that has a plu- 
rality of reflective surfaces for reflecting laser light 
reflected from said planar portion {26') of the con- 
denser mirror (26). the rotary scanning means 1 22) 
being rotatable by a driving means (221 i to scan the 
laser light: and 

a frame (122) to which the steering mirrors 
(23-m. the laser light source (21 ) the light sensor 
(25). the condenser mirror (26) and the rotary scan- 
ning means (22) are mounted. 

•55. An optical unit according to claim 53. wherein the 
rotary scanning means (22) is mounted to the frame 
' (122) via cushioning means (124 125) 

56. An optical unit according to claim 54 the condenser 
mirror is supported by the frame at two edges of the 
condenser mirror, one of the said edges being sup- 
ported so that it can move back and forth and the 
other of the said edges being supported so that it 
can pivot with an axis of pivoting extending in a lon- 
gitudinal direction of the condenser mirror as a cen- 
tre 



plurality of steering mirrors c23-n : for reflecting the 
reading light received from the scanning means 
<22) to generate the first and second scanning pat- 
terns a read window (13) through which reading 
light received from the steering mirrors ;23-n;. is 
emitted and a light receiving means (25) for receiv- 
ing reading light reflected from a mark 

60. An apparatus for reading an information bearing 
mark, the apparatus comprising means for gener- 
ating a light ray scanning pattern comonsmg a plu- 
rality of scan trajectories, characterised by a mode 
changing means (or switching the apparatus be- 
tween a plurality of operational modes one of which 
modes being a specific scanning ray mode in which 
a mark reading operation is only validated when the 
reading operation is performed by specific one or 
specific ones of said plurality of scan trajectories 
mark reading operations that are performed by any 
of the other scan trajectories of said plurality not be- 
ing validated 
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57. A unit which comprises an optical part having first 
and second stems formed coaxially on both edges 
thereof and a third stem formed vertically to the sec- 35 
ond stem on one of the edges thereof and a frame 
on which the optical part is mounted and which in- 
cludes a first slit-like bearing into which the first 
stem is fitted, a second bearing into which the sec- 
ond stem is fitted and a third elongate bearing into 
which the third stem is fitted and which forms an arc 
with the second bearing as its centre 



58. An apparatus for reading an information bearing 

mark the apparatus comprising means for cyclical- -*5 
ly generating a first scanning pattern comprising a 
plurality of scan trajectories followed by a second 
scanning pattern comprising one or more scan tra- 
jectories characterised by validation means for 
ensuring that only mark reading operations which so 
occur during scan trajectories of the second scan- 
ning pattern are validated and means for selectively 
activating and deactivating the validation means 



59. An apparatus according to claim 58 wherein the 
scanning pattern generating means comprises a 
light source (21 ) for generating reading light scan- 
ning means (22) for scanning the reading light a 
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